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When we say Radio Noise-Proofed—we mean Radio 
Noise-Proofed. It’s no trick at all to build a filter 
with high attenuation at 150 kc or 100 mc... but 
to build one which filters at 150 kc and 100 mc—as 
well as all points in between—is a horse of a differ- 
ent color. We know because we’ve done it. It is 
only one of hundreds of available types of C-D 
Quietones designed for all standard requirements. 


| 
Among these stock types there may be one which 


will bring the interference level of your product 


down to the level of a rabbit’s bark. If not, we 
invite you to make full use of our Radio noise- 
proofing laboratory and our engineers for the de- 
velopment of a unit designed for your specific needs. 
Your inquiries are cordially invited. Address: 
Cornell-Dubilier Electric Corporation, Dept J-11, 
South Plainfield, N. J. Other large plants in New 
Bedford, Worcester and Brookline, 

Mass., and Providence, R. I. 


ai Make Your Product More Saleable 


With C-D Quietone Radio Noise 
Filters and Spark Suppressors 
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COVER: RADIO PRODUCTION; 1940-1950—How Total Output for Decade Is Divided between 
Civilian Radio, Civilian TV, and Military Radio-Radar Equipment. 


From left to right, this cover chart shows (1) the pre-war scale of home-radio production, (2) the tre- 
mendous rise of military radio production during the war years—with erasure of civilian radio, (3) the sud- 
den cutback of military radio after V+J Day, with resumption of civilian radio, (4) the rising volume of 
television output, with eventual contraction of radio, and (5) the recent and future increases in military 
and defense radio-radar production. In this front-cover chart, civilian radio and TV are priced at retail 
levels. A corresponding graph on page 53 of this issue, shows the radio industry’s output as uivided between 
civilian radio, civilian TV, and. military radio, but scaled at manufacturers’ selling prices,—that is, direct 
gross income to manufacturers. 


TO PUT U.S. RADIO FACTORIES ON 25% MILITARY PRODUCTION BASIS 


RMA plan for prime contractors and subcontractors aims to 
enlist all manufacturers of radio devices and components 


TV IN UHF (475-890 MC) 


Nineteen additional black-white six-mc channels proposed 
with upper 300 mc reserved for color, due in a few years 


MOBILE FM EQUIPMENT DESIGN FOR RAILROADS 


Efficient two-way radio engineering requires long main- 
tenance, interchangeable parts, flexibility of equipment 
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500-WATT TV TRANSMITTER 


Design for areas where low power is sufficient; may be 
installed “off limits” with a 12X directional antenna 


TELEVISION ENGINEERING & MANUFACTURING AT PHILCO 
An Industry Survey of Research, Design and Production Methods 
Designing and Engineering the TV Chassis 
Television Research 
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TV-Cabinet Manufacturing Methods 
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EPRODUCTION QUALITY? The Western Electric 
1304 Set combines the 109 Type Reproducer 
Group with its extremely low intermodulation dis- 
tortion and a unique new driving mechanism (shown 
in Fig. 1) that cuts flutter to a value lower than many 
standard recording equipments. 


Even the small amount of flutter originating in the 
mechanism’s simple gearing is damped in the novel 
filter of Fig. 2. Result: a flutter level, including wow, 
of less than 1/10 of 1% at both 78 and 33-1/3 rpm. 


The platter has been isolated from the sources of 
rumble by means of the drive isolation coupling (Fig. 
4), the fabric belt, and by mounting the entire drive 
mechanism on rubber vibration mounts (Fig, 3). The 
large drive pulleys, the use of large belt wrap around, 


and an adjustable spring loaded idler pulley prevent 
belt slippage problems. 


OPERATING CONVENIENCE? Speed change-over at 
the throw ofaswitch. Acceleration to 33-1/3 rpm in 1/9 
revolution—to 78 rpm in less than 1/2 revolution. Rapid 
slowdown — no overdrive — convenient flange on 
platter for quick stopping. 


And playing ‘time variation is less than + 2 seconds 
in 15 minutes! 


Scientific placement of elements facilitates operation. 
An annular groove in the platter makes it easy to grasp 
edge of 10- or 12-inch records. 706A Guard provides 
automatic arm rest, keeps stylus from dropping on 
panel, catching in turntable felt, or striking edge of 
revolving platter. 


FIG. 2 


A single helical ring gear (a), is permanently meshed with two 
pinion gears (b), each driven by an overriding clutch (c). Revers- 
ing direction of motor rotation disengages one overriding clutch, 
engages the other to change platter speed. Permanently meshed 
gears eliminate possibility of flutter caused by wear of engaging 
and disengaging. 


The entire mechanism, including motor, floats separately from 
frame and platter shaft on three large rubber mountings (f). 
Motor, in turn, is isolated from the gear system by smaller rubber 
mountings (g) and the use of belt drive. 


As shown in cut-away view, a coupling (e) allows each pinion and 
associated shaft to move a short distance along its axis. The 
bottom of each pinion shaft projects into an oil-filled chamber (d) 
for damping axial motion. Because of the helical gearing and the 
high inertia of the turntable platter, irregularities in the drive 
tending to cause flutter are taken up and damped in axial motion 
of the driving pinion. 


FIG. 4 


Drive isolation coupling ‘h), provides the only connection between 
driving gear (i), platter shaft (j) and platter support (k), completing 
the separation of drive mechanism from platter. This coupling— 
very rigid in rotational plane, highly flexible in all others—transmits 
the driving motion, but isolates the rumble-causing motion. Platter 


and support ride on a hardened single ball thrust bearing (m). 
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TO MOBILIZE ALL RADIO FACTORIES—Too much 
military radio production is now being demanded of the 
“big” manufacturers, while hundreds of smaller plants 
get no part in defense output. The RMA industry mobili- 
zation proposal outlined on following pages would break 
up this concentration of Government orders, so that 
many manufacturers now turning out only civilian prod- 
ucts would right away, get at least small defense orders. 
By working on these they would acquire the know-how 
of making Government equipment, which differs greatly 
from civilian goods in standards and technique. From 
this initial nucleus, the smaller factories could expand 
rapidly when called on for heavier defense production 
—or in case of war. 


TV PROGRAM IDENTIFICATION—Television-camera 
designers may soon be asked to devise means of show- 
ing station call-letters and sponsors’ names throughout 
all programs. Idea would be to have the unobtrusive 
station-identification appear in the lower left-hand cor- 
ner of TV screen all the time the station is on the air. 
Above call-letters could be inserted single word desig- 
nating the sponsor of program being viewed. Proposal 
stems back to the old-time Biograph movie days when 
each film had identifying name or trade-mark in all 
scenes. As suggested for TV, plan would answer re- 
peated inquiries from video audience, “What station is 
this?” and “Who is the sponsor?” 

TV identification idea has been discussed with several 
station execs and sponsors who seem enthusiastic about 
the benefits. We think the TV audience, too, will be glad 
to have such continuous identification. 


GETTING DOWN TO BED ROCK—The communica- 
tion industry is blessed with engineers who have not 
been too lazy to work out accurate theories or to solve 
the mathematical problems that have arisen. There was 
a time when electronic tube operation itself was ex- 
plained by mechanical analogies, with marbles, shot, etc., 
simulating the electrons. While oftimes ingenious, these 
systems rarely explained things accurately enough to be 
of any value. Now, however, the electronic art has pro- 
gressed so fast and so far, and the basic characteristics 
of circuit networks are so well known, that today many 
of the old problems in mechanics, physics, chemistry and 
other basic fields are quickly and accurately solved by 
electronic analog systems. When some such problem 
comes up, engineers are apt to search around for an elec- 
tronic problem whose solution-involves the same sort 
of mathematical relations, and then set up an analog 
that will give the answers. 
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YOUNG ENGINEERS VS. JOBS—Nearly 90% of the 
students now enrolled in electrical-engineering courses 
are taking studies which lead to degrees in communica- 
tions or radio-electronic applications! This in spite of 
the fact that hundreds of heavy-current electrical engi- 
neering jobs are going begging, while radio jobs may 
soon be far behind the supply of men. 

At present 35,000 seniors are enrolled in all the engi- 
neering courses in the nation, yet the prospect for engi- 
neering jobs to be available next June runs only about 
29,000. Trouble and disappointment is evidently ahead 
for Graduation Day, 1949. And this will be even more 
acute on later anniversaries, when diplomas eventually 
are handed out to the present 50,000 engineering juniors, 
73,000 sophomores, and 57,000 freshmen—with only about 
26,000 jobs in sight! 


RADIO ABSORPTION BY HUMID AIR—Dr. Van 
Vleck of Harvard first predicted, theoretically, that at 
certain wavelengths, microwaves would be absorbed by 
water vapor. When the U. S. Armed Forces encountered 
difficulty with K-band radar on humid days near the 
end of the war, Columbia University undertook a spe- 
cial study of the trouble. 

During these researches, predictions of radio absorp- 
tion were not only validated but extended. Water vapor 
was found to be strongly resonant with waves of about 
1.33 centimeters. When humidity approaches that of a 
muggy tropical day, 94% of the energy is lost by waves 
beamed at targets only three miles away. 

Other gases were also found to exhibit similar absorp- 
tion characteristics, each resonant at a different fre- 
quency, as reported in the C. H. Townes’ paper on micro- 
waves before the Philadelphia Instrumentation Confer- 
ence on a following page. 


HOW “VIDEO” WAS BORN—It was way back in.1932 
at an RMA sub-committee meeting in New York when 
the committee members, appointed for the purpose ef 
proposing standards for TV,- were asked to find a name 
for the frequencies that produce pictures, comparable 
with terms such as “audio”. The committee consisted of 
Dr. A. N. Goldsmith, J. V. L. Hogan and Dr. A. F. Mur- 
ray. Aften an hour spent on the problem, the three 
master-minds came up with three good names, one of 
them “video.” Soon, however, all agreed that “video” 
best filled the bill. The word is believed to have come 
from the list furnished by John Hogan: Even then, the 
committeemen were not sure “video” would really catch 
on, until, months later, they saw it copied by the formal 
British wireless magazines, always slow to adapt Yankee 
technical terms. y 
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To Put US Radio Factories on 


+. An outline of the RMA plan for industry-wide prime contractors and sub- 
contractors. Aims to enlist all manufacturers of radio devices and parts 


HE question of industrial mo- 

bilization can be made very sim- 
ple by recognition of a few funda- 
mental facts: 

1. Industrial mobilization means 
all-out effort. 

2. So that later all-out industrial 
mobilization can be accom- 
plished in minimum time, we 
need NOW the intelligent utili- 
zation of all existing industrial 
facilities. This means: 

(a) Industry as a whole must 
participate. 
(b) Ultimate mobilization 
plans must be coordinated with 
current procurement as an es- 
sential preliminary to placing 
the industry in readiness for 
any all-out effort. 
(c) Individual elements of the 
industry must participate in 
the ratio of their ability to con- 
tribute. 
(d) Procurement must be 
channeled to individual ele- 
ments of the industry to pro- 
vide a sufficiently uniform flow 
of work to justify the estab- 
lishment of departments suit- 
ably staffed and equipped to 
handle intelligently the work 
loads placed upon them. 
While directed specifically to radio, 
this Plan may be readily applied to 
other industries. 

The radio-electronic industry 
comprises a total of some 200 manu- 
facturer-assemblers and some 150 
parts suppliers.* The volume of 
completed radio apparatus produced 
in 1947 approached one billion dol- 
lars, which from current indications 
may shortly be the volume of mili- 
tary business alone. Of the 200 
manufacturer-assemblers, approxi- 
mately 50 companies had annual 
billings of five million dollars and 
upwards. Of this group of 50 com- 
panies, 40 had annual billings of 10 
million dollars and upwards. The 


*In the business-office files of Tele-Tech and 
Caldwell-Clements, Inc., however, there are the 
names and addresses of some 1100 manufacturers 
of radio equipment and components. 


Industry Mobilization Committee of the RMA 


~ RESENT plans for industrial m 
largely built around the original 


obilization of radio production are 
proposals of William A. MacDonald, 


president of Hazeltine Electronics Corporation. Supplementing these out- 
lines, the RMA Industry Mobilization Policy Committee has considered 
other reports and material emanating from Washington. 

The RMA Industry Mobilization Committee comprises: 


Chairman, Fred R. Lack, vice-president Western Electric Co., New York 
Vice-Chairman, Paul V. Galvin, president Motorola, Inc., Chicago 


Harry A. Ehle, vice president 
International Resistance Corp., Phila., Pa. 


Frank M. Folsom, vice president 
Radio Corp. of America, Camden, N. J. 


George R. Haase, vice president 
Operadio Mfg. Co., St. Charles, Ill. 


group of 40 companies just referred 
to may be divided conveniently into 
two portions. 

First: A group of some 10 com- 
panies heavily engaged in the de- 
sign, development and manufacture 
of military radio and electronic 
equipment but which, together, pro- 
duce about 25% of the home radio 
equipment. 

Second: A group comprising some 
30 companies which devote their 
principal attention to the design, 
development and manufacture of 
home radio equipment and produce 
about 60% of the industry’s volume, 
but are. now doing little or no Gov- 
ernment work. F 

Third: The remaining group of 
companies comprising some 160, 
produce about 15% of the home 
radio equipment. Although there 
may be some companies in this 
group which are doing a substantial 
amount of Government work in 
comparison to their size, in the ag- 
gregate the contribution of this 
group to the current preparedness 
program is not large. 

The significant point in the pre- 


H. L. Hoffman, president 
Hoffman Radio Corp., Los Angeles 


W. A. MacDonald, president 
Hazeltine Electronics Corp., N. Y., N. Y. 


R. C. Sprague, president 
Sprague Electric Co., N. Adams, Mass. 


ceding figures is the fact that the 
backbone of the radio industry is 
not now participating in the design, 
development and manufacture of 
military radio apparatus. It is fun- 
damental that this great segment of 
the industry must participate if 
rapid all-out mobilization is ever to 
be accomplished with success, and 
this participation must be along the 
lines of good business procedure. 
Assume that the backbone com- 
panies of the industry could be in- 
duced to undertake military work 
to a minimum of 25 percent of cur- 
rent billings and be assured of a 
reasonable profit. With this assur- 
ance and continuing production for 
the Government, an adequate mili- 
tary department could be supported. 
Such a military department would 
be headed and staffed by the type 
and character of people required for 
the particular operation. Such peo- 
ple are specialists and without the 
support of Government business, 
there is little incentive for many 
manufacturers to carry such people 
on the payroll. To implement this 
assumption, selected contracts, work 
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and tasks should be let on a negoti- 
ated or other satisfactory basis to 
these qualified companies. 

Other companies where a mini- 
mum of 25 percent of the total vol- 
ume of business would not justify 
establishment of a special military 
department, could be assigned to 
specific companies as _ subcontrac- 
tors, and encouragement offered to 
both the prime contractors and sub- 
contractors to develop friendly 
working relationships. 

With the elements and_ tools 
specified in the preceding para- 
graphs, it is expected that the fol- 
lowing results could be accom- 
plished: 

a—Organization of a majority of 
the radio-electronic industry into 
a well-defined, coordinated activ- 
ity. 
b—Each prime contractor would 
have a well-staffed, well-organ- 
ized department with a well- 
qualified head. This department 
would be susceptible to rapid ex- 
pansion at short notice. 

c—Each prime contractor would 


20% Military Production Basis 


become experienced in design, 
development and manufacture of 
military equipment and in pro- 
portion to its ability to contribute. 
d—Each prime contractor would 
be responsible for specified other 
companies to be used as subcon- 
tractors, thus placing responsibil- 
ity for education of these other 
companies in the most experi- 
enced hands. 


“Leader” Operation Proposed 


To accomplish the preceding ob- 
jectives RMA proposes that the 
“leader” type of operation, which 
was so successful in the shipbuild- 
ing industry and in certain phases 
of our radio-electronic industry 
during World War II, should again 
be put into effect. Details of the 
RMA Plan for accomplishing the 
above are very simple and should 
include the following: 

1. Active support by the Secre- 

taries of Defense, War, Navy and 

Air. 

2. Appointment by the Govern- 


ment of a four-man committee 
including ranking and qualified 
officers representing the three 
Services and one civilian, chosen 
by the three Service Secretaries 
and recognized by his position in 
industry as being qualified, to 
properly coordinate and channel 
current procurement to leader 
companies. 
3. Appointment by the Govern- 
ment of a strong industry advis- 
ory committee chosen primarily 
but not exclusively from a panel 
to be submitted by the RMA, to 
act as consultants and technical 
advisors to the Government com- 
mittee referred to above. 
4. With the advice of the indus- 
try committee, leader companies 
would be designated to assume 
the responsibility of educating 
and bringing along the large num- 
ber of other companies in indus- 
try, through the medium of sub- 
contracts in proportion to the 
ability of such companies to con- 
tribute. 

(Continued on page 114) 


Chart of radio-manufacturers’ total income (estimated to 1950) as divided between military production, civilian radio and television 
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TELEVISION 


HE GOLD-RUSH of ’49 may be 

duplicated in the television field, 
this time in Nineteen Forty-Nine by 
the movement started at the Sept. 
20 FCC hearing on opening the UHF 
(475-890 mc) band to commercial 
TV. And the “freeze” of current 
TV applications may well accelerate 
this event. 

The purpose of the 4-day hearing 
was to discuss and place before the 
Federal Communications Commis- 
sion the opinions of the TV industry 
on interference now experienced in 
television reception, propagation, 
utilization and equipment availabil- 
ty in this new band. 

TV Interference, Present and 
Projected. Testimony indicated that 
interference is not bad now, except 
in a few locations such as Trenton, 


Fig. 1: In San Francisco, Television 
California uses this equipment 
for field tests in UHF band 


on 612 me (right). 


TV in UHE (475-890 me 


Nineteen additional black-white six-mc channels proposed; upper 300 mc 


By ALBERT FRANCIS 


N. J., with only 35 stations now 
operating. Construction permits 
have been issued to 89 others, and 
of the would-be gold-rush TV 
broadcasters, 301 have filed ap- 
plications. The latter have been 
“frozen’”’ for about nine months un- 
til the FCC can review engineer- 
ing rules and standards. More data 
on the effects of the troposphere are 
needed. Stations on the same chan- 
nel should be spaced at least 150 
miles (Norton says 280 miles), and 
this means fewer stations can be 
fitted into a national aflocation plan. 
The 12 channels we now have are 
not adequate for the holders of CPs; 


Fig. 2: Compare the VHF picture received on 77.25 mc (left) with the one transmitted 
Both transmissions are from same antenna site, 13.8 miles away 


Cluster 19 13.8 Miles 
CI2Me. 300 u/v 


reserved for color, due in a few years — Higher tube powers seen 
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Fig. 3: Total width of this UHF television 
receiving antenna is 1312 in. This model will 
match a 300-ohm balanced transmission line 


therefore how can the 301 applicants 
be taken care of when the “freeze” 
ends? Only by opening up new and 
virgin territory (and that means 
the 475-890 mc band) can the situa- 
tion be alleviated. 

Should our present VHF tele- 
vision broadcasting be continued 
without change? The answer is 
“Yes,” as given in a summary of 
the hearing by FCC Chairman 
Wayne Coy. 

Among those offering testimony 
were: Joint Tech. Advisory Com- 
mittee; TV California Television 
Broadcast Association; Bureau of 
Standards; DuMont Labs.; Cowles 
Broadcasting; Eitel - McCoullough; 
RCA-NBC; Westinghouse; Zenith; 
Paramount. Four witresses urged 
the FCC to examine the spectrum 
between 300 mc and Channel 2, to 
try to find additional space for TV. 
Unused Government assignments, 
under IRAC, are in this region. 

Utilization of the UH Band. The 
majority testifying agreed that the 
FCC Rules and Standards for this 
band should be the same as for the 
present VHF band, and that the 
same channel width of 6 mc be useé. 
To the question of whether or no 
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color TV as well as black and white 
pictures should be broadcast in this 
new band, three said “Yes” (RCA, 
Zenith, TV California); those say- 
ing “No” were JTAC, DuMont, 
Paramount, Cowles. Norton thinks 
the entire UHF band should be re- 
served for color only. Those who 
said ‘‘No” made the following sug- 
gestions for accommodating color; 
Use microwaves; workout a real- 
location plan later when color is 
ready; use CBS color now designed 
to work in a 6 mc. channel. 

Color. Representatives of Color 
Television, Inc., described their col- 
or system. This utilizes the usual 
black-white system to transmit 
three images which appaer simul- 
taneously, side-by-side on the pic- 
ture tube. These, after projection 
through red, green and blue filters 
respectively, are superimposed to 
form color picture. They were able 
to demonstrate pictures over a wire 
circuit employing a 12.5 mc. chan- 
nel width. 

RCA reported progress in its lab- 
oratory on color TV. Certain im- 
provements have been achieved as 
for instance, less noise in the signal 
from the flying-spot slide scanner 
due to the spot illumination posses- 
ing more red energy; development 
of cameras with 3 image orthicons; 
anew camera using a single camera 
tube is being developed. Receiver 
research includes a projection model 
using a miniature picture tube, an- 
other type employing reflective pro- 
jection and a direct-view set using 


Fig. 4: Front view of RCA model B converter (left) and chassis without cabinet (right) 


a special tube for color. Higher 
power transmitters are being com- 
pleted for use in New York City 
for color broadcasting tests. Earlier 
plans for channel width reduction 
made possible by dropping the high 
frequencies in the red and blue 
channels have been checked and 
proven practical. 

With substantial progress in ap- 
paratus design, there remains the 
continued investigation of propaga- 


tion before the performance of a 


color television service can be eval- 
uated. What everyone, including 
the FCC, wants to know is “When 
will this system be ready for public 
use?” As a guess, it appears at least 
two years will elapse. Naturally, the 
imminence of color will have con- 
siderable effect upon FCC alloca- 
tions in the UHF band. 
Propagation in the UHF Band. 


Compared with VHF television, it 
will be more difficult (from 1 to 12 
times as difficult) to insure satisfac- 
tory pictures over the same area be- 
cause of terrain factors and high 
attenuation of objects near the re- 
ceiving antenna. More data is 
urgently needed on all phases of 
propagation in this new band. 
Four independent field tests have 
been made and reported to the Com- 
mission in detail. Westinghouse 
submitted data covering Stratovi- 
sion tests on 514 mc. DuMont in 
New York City transmitted on 612 
mc, ERP 80 watts, antenna height 
600 ft., and compared reception 
with that from WABD on 77.25 me. 
Result was that UHF was found 
feasible for TV broadcasting. 
Television California experi- 
mented in San Francisco with trans- 
(Continued on page 118) 


Fig. 5: Diagram of RCA’s Model B Converter. Noise factor at 500 mc is 
sle- 22 db above normal. Oscillator radiation at 450 mc is 9,000 microvolts at 
ued [— the input terminals of a receiver 100 ft. away, under normal conditions 


Fig. 6: Curves for comparison of required field intensity 
for satisfactory TV reception on UHF with VHF. The required 
field varies between the limits shown by A and B diurnally 
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WO-WAY radio communication, 

used during the war in ordnance 
plants employing modified 30-40 
mc FM _police-type equipment, 
pointed the way towards success- 
ful application of mobile radio in 
largescale railway operations. To 
implement railroad radio communi- 
cations, the Association of Ameri- 
can Railroads (Communications 
Section) worked out a frequency 
assignment providing six frequen- 
cies for the different railroad sys- 
tems in the country, on the basis of 
FCC’s allocation of 60 channels in 
the 152-162 mc band. The present 
plan provides for the separation in 
any one area of at least 120 kc be- 
tween different railroad radio sys- 
tems. 

The AAR recommended detailed 
equipment specifications covering 
the major units of equipment. 
Farnsworth engineers supplemented 
these specifications with an exten- 
sive program of field tests under ac- 
tual operating conditions before go- 
ing into production upon a final line 
of equipment. Fifty complete sets of 
preproduction equipment were con- 
structed for tests on various rail- 


pe ee 
wa. 


roads over a period of two years. 
These tests resulted in much valu- 
able information which was applied 
in the final design of mobile radio 
equipment. 

A typical test made on the Detroit, 
Toledo and Ironton Railroad Co., 
with the Ford Motor Co. cooperat- 
ing, investigated the effects of si- 
multaneous operation and control of 
a satellite station and a main sta- 
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By A. A. CURRY, 
Product Engineer, 
Farnsworth Television & Radio Corp, 


tion operating on the same carrier 
frequency. Two fixed stations were 
involved in the test, one being lo- 
cated at the Flat Rock Yards and 
the other, the satellite station, being 
located at the Fordson Yard, ap- 
proximately 14 miles apart. The 
mobile unit, when operated be- 
tween these two stations, was un- 
able to detect when it went out of 
range of one station and into the 
range of the other station, giving in- 
formation for planning of mainline 
radio systems extending over con- 
siderable distances. 

The field tests proved that the 
mechanical problems encountered in 
railroad service were of paramount 
importance. The equipment had to 
withstand continuous vibration, se- 
vere shock conditions at the instance 
of starting, the corrosive effects of 
coal smoke fumes, and the heat 
problem where a train may go from 
a desert condition where the am- 
bient temperature is well over 100° 
and within a few hours be in 4 
mountain region where the temper- 
ature may drop to below freezing. 
The equipment must also be pro- 
tected against all types of mechani- 
cal damage. When units are mounted 


Fig. 1: Use of standardized components {fc 
cilitates interchangeability of basic paris 
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First of Two Parts 


Efficient two-way engineering requires long maintenance, interchange- 


able parts and flexibility in any fixed or mobile combination of equipment 


on the tender of a locomotive there 
is always the danger of their being 
accidentally covered with coal or 
water. The clearance problems on 
most railroads are such that an- 
tenna design must be given careful 
consideration so as to avoid me- 
chanical damage. 

Maintenance responsibility is di- 
vided between two different groups. 
Established union set up for elec- 
trical maintenance on rolling stock 
is under the jurisdiction of the Elec- 
trical Maintainers Union. Any serv- 
ice by trained radio technicians will 
therefore have to be set up as a 
separate group and the maintenance 
of equipment must be done in a 
radio service shop rather than on 
the rolling stock. Individual equip- 
ment units must be easily handled 
and carried considerable distances 
in order to meet the maintenance 
problems involved. 

The electrical problems involved 
in the design of the equipment are 
rather severe. The primary power 
available for operation of the radio 
equipment may be any of a num- 
ber of different voltages which are 
in common use, namely 32, 64, and 
110 volt de, as well as 117 volt ac. 
None of these voltages are held to 
within very close limits of regula- 
tion, variations being found as great 
as 20% from normal. 

To meet these problems, it was 
decided to use basic units which 
combine to make a system (Fig. 1). 
Five units were selected as follows: 
receiver, transmitter, power supply, 
control and accessory units. Space 
requirements of the larger units of 
equipment (receiver, transmitter, 
fixed station control unit and ac 
Power supply) showed them to be 
approximately the same. It was 
therefore possible, through careful 
design, to keep all of these units to 
One standard shape and size, thus 
Making it possible to design me- 
chanical parts for the various units 
ldentical to be interchangeable. This 
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interchangeability not only allows 
for manufacturing economy, but 
makes practical the use of tools and 
methods which could not have been 
justified if each individual unit re- 
guired a separate size and shape 
chassis and cover. It also makes it 
possible to incorporate maximum 
flexibility in mounting the equip- 
ment into standard as well as spe- 
cial mountings. A typical arrange- 
ment is shown in Fig. 2. 

The following equipment require- 
ments have to be met: 

1. Defective units must be ca- 
pable of quick replacement. The op- 
eration of replacement must be 
made as foolproof as possible since 
non-technical personnel may be em- 
ployed in this operation. 

2. Exact mechanical and electrical 
interchangeability of all like units 
must be maintained. 


3. No additional tuning adjust- 
ment should be needed or required 
at the time of installation. 

4. Transmitter units must be ca- 
pable of being sealed so that per- 
sonnel unlicensed by the FCC can 
remove defective transmitters as 
well as all other units in the field. 

For units to be quickly replace- 
able by non-technical personnel, a 
very ingenious mechanism was 
therefore developed for. plug-in pur- 
poses. This mechanism performs the 
three distinct functions of holding 
the front of the unit so that it can- 
not “jack knife,” it facilitates plug- 
in and out (even though plugs are 
used with heavy contact pressure), 
and it locks the unit into operating 
position against all shocks and jars. 
The mechanism which performs 
these three functions is simple and 
inexpensive to manufacture. 


Fig. 2: Diagram showing arrangement of a typical Farnsworth remotely controlled fixed 
station installation with an operating position provided at the transmitter location 
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Engineering design for residential areas where low- 
power provides needed coverage ... May be 
installed "off limits" with 12X directional antenna 


By M. L. GASKILL, 
Engineering Products Dept., RCA Victor Div., Camden, N. J. 
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Fig. 1: The TT-500A television transmitter. Left section of 
cabinet houses aural FM transmitter. FM exciter occupies lower 
compartment. Visual transmitter is in right hand section. 
Power supplies for each transmitter are also located in cabinet 
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HE RCA TT-500 is a television 
transmitter capable of providing 
a peak power output of 500 watts, 
It is designed for use in areas (pref- 
erably residential) where a _ low- 
power transmitter will provide ade- 
quate signal strength and _ the 
desired coverage. In communities 
where building regulations preclude 
erection of a transmitter site, good 
service might be provided from a 
point. outside the community limits. 
Directional antennas can be fur- 
nished which will provide gains as 
high as 12, resulting in a radiated 
power up to six kw, from the 500- 
watt transmitter. Such a system 
should provide a very strong signal 
in its most favorable direction. 
The TT-500 television transmit- 
ter is furnished in two models: type 
TT-500A, which will operate in-any 
one of the low-frequency channels 
2-6 (54 mc - 88 mc); and type TT- 
500B for any one of channels 7-13 
(174 mc - 216 mc). The two trans- 
mitters, which employ air-cooled 
tubes throughout, are nearly identi- 
cal as far as outward appearance is 
concerned. Their performance spec- 
ifications, which meet all of FCC 
standards, are identical. As might be 
expected because of the wide sep- 
aration between the highest operat- 
ing frequency and the lowest, how- 
ever, the electrical design of the 
two transmitters necessarily differs. 
Physically, each transmitter is 
housed in two identical cabinets, 
which can be installed bolted to- 
gether as one unit 56 in. wide, or 
arranged on individual cabinets 
each 31 in. wide. One of these cabi- 
nets contains all the components of 
the visual transmitter, and the other 
cabinet contains those of the aural 
transmitter. Controls for both aural 
and visual sections of the transmit- 
ter are accessible through openings 
in the door of each cabinet. 


Low-Band. Transmitter 


The visual section of the TT-500A 
low-band transmitter is shown in 
block diagram form. The complete 
transmitter consists of the carrier 
generating circuits, video amplifiers, 
modulator, power supplies, and the 
necessary control circuits. 

The video amplifiers, modulator 
and rf circuits occupy the upper 
half of the cabinet (see Fig. 6). For 
the rf channel, an RCA 6V6 crystal 
oscillator drives a 6V6 doubler. This 
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is followed by an RCA 807 tripler, 
an RCA 4-125/4D21 doubler and 
two type 4-250A/5D22’s in parallel 
as the final amplifier. Conventional 
condenser-tuned tank circuits are 
employed in the plate circuits of 
all these stages except the power 
amplifier, which is tuned by vary- 
ing the tank inductance. This is ac- 
complished by changing the relative 
proximity of two oppositely-wound 
coils. 

High-level modulation is applied 
to the grids of the two 4-250A/ 
5D22 tubes in the power amplifier. 
Therefore all rf stages can be simply 
meter tuned as straight-forward 
class C amplifiers. None of these 
stages except the power amplifier 
require neutralization. 

The video system is a three-stage 
amplifier with excellent frequency 
and phase response. Video signals 
at RMA standard levels are fed into 
an RCA 6AG7 first video amplifier 
which is followed by another RCA 
6AG7 video amplifier which drives 
three RCA 807’s in parallel as the 
modulator. A clamp-circuit type of 
de insertion is used in the grid cir- 
cuit of the modulators. This circuit 
automatically maintains the proper 
black leve!. 

The aural section of the transmit- 
ter is frequency modulated, of 
course, and has a power output of 
250 watts in accordance with FCC 
requirements for television trans- 
mitters of this power. It consists of 
a “direct-FM” exciter followed by a 
single 4-125A/4D21 doubler, which 
in turn drives a pair of 4-125/4D21’s 
in parallel as the power amplifier. 
Gold-plated variable inductances 
utilizing sliding contactors are used 
in conjunction with three element 
= networks (which incorporate the 
tube plate and grid capacitance) to 
tune the doubler and power am- 
plifier. This circuit arrangement 
presents a high LC ratio, provides 


Fig. 2: Transmitter 
Control console. The 
left section contains 
@ picture monitor 
and waveform oscil- 

ope: audio and 
Video gain controls 
@re on right 
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Fig. 3: Block diagram of visual and aural sections of the low band TT-500A transmitter 


PA 
AURAL CHANNEL 
EXCITER TRIPLER DOUBLER 
FM % OUTPUT | 
EXCITER . 4-65A > 4XI50A onuinh tT a 
( See Text ) =: 8 1000 V.0.¢. 
4X |50A 2-8008 s 
VISUAL CHANNEL 
XTLOSC. TRIPLER DOUBLER TRIPLER DRIVER PA 
| 6V6-GTM6Vvé-GT 2E26 | 4-65) axi50a} q- 4x 150A 
“VIDEO VIDEO 
MPL AMPL. MODULATOR P 4XxI50A 
VIDEO ra | OUTPUT _ 
maT? 6AG7 Wer GAGT Ht 2-807's| - 
4X I50A bf 
SYNC. EXPAND. VIDEO AMPL. 1000 V.0.C. 
6AG7 by GALS ~ I2AU7 | 4XI50A 2-8008's 
DCINSERT { SYNC.SER TO MONITOR . 
DIODE PULSE AMPL., 


> 


Fig. 4: Block diagram of visual and aural sections of the high-band TT-500B transmitter 
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Fig. 5: Schematic interpretation of the vestigial sideband filter. 


Coaxial elements in 


the “loss-pass” filter provide cascaded resonant circuits which dissipate a part of lower 
sideband energy in the load resistor R. Those of notch filter are tuned so that load 
resistor R, dissipates energy at a frequency 1% mc below the lower limit of the channel 


maximum band-pass and reduces 
distortion and losses to a minimum. 
Adjustments of the variable induc- 
tors are made directly from the 
front control panel. 

The operating principles of the 
RCA direct-FM exciter are fairly 
well known, since this exciter has 
been used extensively in FM broad- 


cast stations for several years. 

The “mean” or carrier frequency 
is produced by a master oscillator 
which is followed by a small num- 
ber of multiplier stages. Frequency 
modulation of the master oscillator 
is obtained directly by means of re- 
actance tube modulators. When an 
(Please turn to next page) 


200 WATT TV TRANSMITTER (Continued) 


audio signal is fed to the reactance 
tube grids, oscillator frequency 
changes in exact accordance with 
‘the modulating voltage. The exciter 
operates between the limits of 27 
and 44 mc. With a multiplication of 
two, a frequency range of 54 to 88 
mc is obtained. Under modulation, 


the carrier frequency deviation is 
+40 kc. 

, Center frequency stability is au- 
tomatically maintained by a control 
circuit which operates by comparing 
a sub-harmonic of the modulated 
signal with that of a temperature 
controlled crystal oscillator. Fre- 


Fig. 6: Upper compartment of the visual section of 500 watt transmitter contains carrier 


generating circuits, video amplifier and modulator. 


A pair of 4-250A/5D22 tubes in 


parallel as final amplifier (top shelf) are grid modulated by 3-807’s (left center) 


Fig. 7: FM power amplifier (left) and double-driver stages (right) of aural section, 


Fixed capacitors are connected across tank coils. 


Tank tuning is by sliding contacts 
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quency dividers reduce both signals 
to a common frequency in the range 
of 18.75 to 25 ke and a 90° phage 
angle between the signals applied 
to the balanced modulators, operates 
a two phase motor which has a 
compensating capacitor mounted on 
its shaft. This capacitor is connect- 
ed directly across the tuned circuit 
of the modulator oscillator and au- 
tomatically connects any frequency 
shift. 

This system is a simple, direct 
method of producing high-fidelity 
frequency modulation and _ stable 
center-frequency operation. It pro- 
vides a carrier frequency stability 
of +.002%. 


High-Band Transmitter 


Both the aural and visual sections 
of the high band type TT-500B em- 
ploy four 4X150A tubes in parallel 
in the final stage. In the case of the 
visual section, these four tubes are! 
grid-modulated :-by a pair of 807’s, 
Relatively little power is required 
for complete modulation of these 
tubes. The transmitter provides @ 
visual peak power of 500 watts. 

The high band tube lineup i 
shown in the block diagram. A 6V6j 
crystal oscillator establishes the 
correct submultiple of the carrier 
frequency. This oscillator feeds 4 
6V6 tripler. The frequency is then 
doubled in the next stage which 
utilizes a type 2E26, and tripled 
again by a 4-65A in the following 
stage. The 4-65A in turn feeds a 
4X150A doubler which drives the 
four 4X150A’s in parallel. 

Conventional capacitive an: low- 
impedance link interstage coupling 
methods are used. Modulation takes 
place in the final stage, and so all 
the preceding stages can be narrow- 
band types providing optimum 
power amplification and ease of 
tuning. The frequency multiplying 
and driver stages are simply metel- 
tuned as straight class C amplifiers. 
Tuning of the final amplifier of both 
these transmitters is described in 
detail later. Of course, both trans- 
mitters employ a sideband filter 
which suppresses the undesired 
sideband. This greatly simplifies the 
tuning of the transmitter, as com- 
pared to transmitter employing low- 
level modulation and internal side- 
band cutting. This is easily recog- 
nized, because in the latter typé, 
each low level modulated stage op- 
erates as a class B amplifier, and 
each stage must be adjusted fo 
proper bandwidth to do its particu- 
lar part of the sideband cutting. 

In the FM aural channel of the 
TT-500B, the carrier! center fre 
quency is provided by the direct FM 

(Continued on page 116) 
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SOME PHILCO PRODUCTION STATISTICS 


An idea of the size and scope of Philco Corporation is gained from the fact that the 
Company has produced nearly 23,000,000 radios and radio-phonographs during the 20 
years since it entered the industry in 1928. Throughout the past 18 years, Philco has led 
the industry in radio production, and in 1947 manufactured over 2,700,000 sets. Enter- 
ing the refrigeration industry in 1938, Philco in only six years of production has also 
achieved a leading position in this field. 

Wide engineering interest has been aroused by the application of this unique manu- 
facturing experience to the mass production of television receivers. 

With its conveyorized television operations expanding rapidly, Philco expects to reach 
a production rate of 10,000 TV sets a week in the first quarter of 1949. 

To realize this production level, the Company has invested more than $15,000,000 
in television research and engineering and in production facilities. Its contributions to the 
fundamental advances making possible modern television have been outstanding, and. to- 
day hundreds of members of its research and engineering organizations are working on 
the design, development and mass production of television receivers. Over 5,000 em- 
ployees (of the 20,000 men and women employed by Philco) are engaged in the diver- 
sified television production activities outlined on following pages. 

During 1949, the pace of Philco television manufacturing will be still further ac- 
celerated, and the Company’s 1949 production schedule calls for an output of about 600,- 
000 receivers, three times the production of the entire industry in 1947. 
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Left: Engineering design sample meeting the 
required performance characteristics as for- 
warded to Factory Engineering. Right: Modi- 
fications in wiring and component layout are 
apparent in sample which has been suitably 
adapted for technics used in mass-production 


Engineers discussing circuitry of new TV re- 
ceiver. Development of IF system having 
correct gain characteristics and frequency 
response is a major- phase of design. 


HE development of the design of 

a Philco _ television-receiver 
chassis is an evolution that involves 
the teamwork of a considerable 
number of groups of research 
scientists and engineers, each with 
a different approach to the basic 
problem of creating a new and even 
better television set. 

Fundamentally, the Design En- 
gineering Department is faced with 
two problems. One is the need to de- 
velop new ideas for new television 
features, or even completely new re- 
ceivers, which will have wide pop- 
ular appeal. The second requirement 
is to incorporate these new ideas in 
functionally sound form so that the 
completed product will deliver satis- 
factory performance. 

The start of the process of de- 
veloping a new television receiver 
comes in a series of informal con- 
ferences among the wide variety of 
research scientists and engineers at- 
tacking the problem. Ideas are gol- 
lected from groups in the Philco Re- 


the Television Chassis 


Circuit measurements with precision test equipment assure correct design specifications 


search Division, for instance, on 
cathode-ray picture tubes and asso- 
ciated deflection and focusing cir- 
cuits; on wideband amplifiers; on 
RF sections and tuners; on optics, if 
the model is a projection receiver. 
Some of these ideas may lead to im- 
provements in existing models; 
others may contain so much basical- 
ly new thinking that an entirely new 
type of television set evolves. 


Other ideas come from several 
groups within the Engineering De- 
partment. The group working on 
Advanced Studies, for example, may 
contribute entirely new circuitry for 
an IF amplifier and perhaps suggest 
some new tubes and associated cir- 
cuits for other sections of the re- 
ceiver. Similarly, the components 
group frequently suggests modifica- 
tions and improvements in both the 
designs and application of the hun- 
dreds of parts used in designing a 
complete television chassis. Engi- 
neering specialists in tooling and 
fabrication add their suggestions as 
to the mechanical layout and the in- 
corporation of new features in an 
efficient way. Field engineers work- 
ing with the field representatives of 
the Philco Service organization and 
with the company’s distributors 
often suggest ideas based on experi- 
ence with all sorts of operating con- 
ditions. 


From all these sources and many 
others comes a wealth of ideas ap- 
plicable to the design of a new tele- 
vision receiver. The Television De- 
sign Engineering group acts as the 
clearinghouse and coordination point 
where all these diversified concepts 
are considered, discussed, tested, 
and combined into a complete tele- 
vision system for a new model. As a 
result, this design engineering group 
of necessity includes a considerable 
number of specialists in various 
phases of television video and audio 
circuitry and components, as well as 
other engineers with experience in 
overall systems design. ; 

When the ideas assembled by 


(Continued on page 86) 


Underlying present Phileo 
receiver designs are broad 
scientific studies which go 
back 20 years in all of the§ o 
branches of physics, elect. 

ronics, chemistry, mechanics § ; 


a 
UCH of the basic technical work § & 
required for developing the™ * 
variety of television receivers pro-§ 2 
duced by Philco is the outgrowth of 5 
carefully planned _ research by e 
groups of scientists and engineers, 
This work, during the past 20 years, 8 
has covered every field of physics,™ ¢ 
chemistry, electronics, electrical and © 
mechanical engineering applicable ° 
to the fundamental problems of tele-§ © 
vision transmission and relaying, as " 
well as reception. ct 

The breadth of this continuing§ 4 
research is emphasized because it§ 4 
illustrates the philosophy underly-§f ¢ 
ing the Philco Research Division.§ V 
Scientists and engineers working§ 
there are encouraged to compareg & 
notes and find out what other groups § * 
are doing. There is a premium on§ # 
teamwork. u 

To implement this philosophy, the fj 5 
Research Division holds frequent P 
pfogress meetings to discuss eachf V 
of the many projects under way ing‘ 
j : the laboratories. These meetings§ % 
of laboratory apparatus in the fields of optics, elec- have two principal functions. One ¢ 

facilitates quantitative checking of results — is to examine the progress of theff t 
© scientific project and analyze the 0 
information being obtained by theg ® 
research. The other purpose of these 
meetings is to eliminate any techni- 
cal bottlenecks encountered in the 
work. This is accomplished by get- 
ting the advice of the director o 
research, and perhaps the assistant 
director and other senior members 
of the Division, who have a broad 
grasp of the principles to be applied 
in seeking a solution to the problem, 
as well as specialists in applied 
mathematics, circuitry, tubes or aby 
other applicable subject. 

The present Philco Research Di- 
vision was formed in 1941 by gath- 
ering into one organization all the 
groups engaged in research in spe 
cial subjects, among them the tele 
vision, radio and phonograph fields. 
Prewar television research was Con 
cerned with developing and_build- 
ing complete electronic televisi0 
systems, including transmitting and 
relaying equipment as well as t& 
ceivers and antennas. Much of thi 
work was pioneering and proved ° 
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great benefit in developing industry 
standards for television. For in- 
stance, Philco was the first to trans- 
mit and receive 525-line pictures 
and pioneered in developing the use 
of FM sound for television. 

During the war years, the Re- 
search Division did basic work in 
the development of circuitry, com- 
ponents and systems of many types 
of airborne radar equipments and 
VT fuzes, as well as some military 
applications of television. With the 
end of the war, extensive research 
was resumed in the fields of com- 
mercial radio, phonographs, televi- 
sion, communications, industrial 
electronics and allied subjects. 

At present, the work of the Philco 
Research Division in television is of 
two general types. The first is the 
continuous fundamental exploration 
of new knowledge with some pres- 
ent or future bearing on television 
receivers. One of the groups con- 
cerned with this activity concen- 
trates on developing new circuitry 
and associated components, espe- 
dally in connection with RF, IF, 
video amplifier and sweep circuits 
for television receivers. A second 
group does basic tube development 
with emphasis on both projection 
and direct-view cathode ray picture 
tubes while another group of re- 
search scientists specializes on the 
problems of television optics. Tele- 
vision microwave relay development 
work by a fourth group has yielded 
some concepts and approaches, in- 
cluding subminiaturization of cer- 
tain receiver sections, which may be 
of value in future television receiv- 
er design problems. Still another 
section, concentrating on test equip- 
ment, has developed such useful in- 
struments as a flying spot scanner 
to provide pictures with varying 
amounts of contrast, an RF genera- 
tor for signals on various channels 
and a monoscope generator for test- 
ing video response. This group also 
conducts propagation studies in var- 
ious present and proposed frequency 
bands to determine propagation 
characteristics and study receiver 
and antenna response with a variety 
of designs. 

Another general classification of 
the work done by the Research Di- 
Vision on television covers problems 
Which demand an immediate solu- 
tion rather than the long-range pro- 
sfams outlined above. Most of these 
problems involve aid to Design En- 
gineering on some special feature of 
television receiver design on which 
trained research thinking is needed 
0 provide clues toward a practical 
a&swer. For instance, new deflection 
and focusing circuits may be de- 


A group of research specialisis discuss the “poles and zero” method of predicting TV FF. 
amplification response, which can thus be determined without building an actual chassis 


sired for a proposed new picture 
tube and chassis. Because of the 
tentative production schedule estab- 
lished, this becomes a “task force” 
project which receives top priority, 
with experts assigned to it who may, 
in turn, call on other groups in Re- 
search and Engineering for assist- 
ance. Special projects of this type 
also receive regular attention at 
progress meetings, as previously de- 
scribed, so that the thinking of Re- 
search Division leaders can be fo- 
cused on the most difficult technical 
problems. 

With projects consisting of long- 
range and immediate research 
studies, the output of the Division 
similarly divides itself into direct 
answers to assigned problems and 


This flying-spot scanner, used to provide TV pictures of varying contrast range, 
of aids to idee Aeecopeent eee the fstequipment section ofthe Research Division 
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basic reports which may cover a 
considerable section of a certain 
field and include answers to numer- 
ous questions or challenge further 
inquiry. In physical form, the Re- 
search Division builds experimental 
models of new circuits, components 
or systems to demonstrate the new 
principles which have been devel- 
oped. These models often form the 
basis for parts of the future pro- 
duction designs evolved by Design 
Engineering. 

Another tangible form of Research 
output consists of technical reports 
in which are contained full descrip- 
tions of the methods of analysis, 
technics and results obtained by 
each investigation. These reports 

(Continued on page 90) 
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_ Modern machinery and mechanization in Philco's metal plant permits 
efficient cutting, stamping, shaping, welding and plating of all 
the metal chasses required in radio and in television production 


Incoming #16-gauge steel sheet metal being cut into blanks of the correct size for a 
television sub-base on a metal squaring shear. Foot-bar controls the machine’s operation 


Press punching the larger holes and cut-outs. Operator’s wooden handled suction cup facili- 
tates handling of blanks while nailboard identifies any punch breaking during operation 


ROBABLY the most outstand- 
ing individual component of a 
finished television receiver chassis 
is the metal sub-base, which in out- 
ward appearance is simply a piece 
of shaped and punched metal. 
Functionally, it has the all-impor- 
tant job of holding the assembled 
components rigidly in place. Sub- 
bases are a specialty at Philco, and 
the facilities provided at the Phila- 
delphia plant allow for quantity 
production of almost any conceiv- 
able type of metal chassis. In the 
case of current television produc- 
tion, thousands of odd shaped sub- 
bases each having over 200 holes 
and cut-outs are made available to 
the main assembly line each week. 
Sub-bases for television sets are 
ordinarily formed out of #16 gauge 
steel which is received at the plant 
in sheet form. Each steel sheet 
measures 48 x 120-in. An overhead 
crane delivers the incoming raw 
material directly to a bank of pow- 


Bending sides, inserting reinforcing indents, 
makes punched blank semi-rigid structure 


perations 


er squaring shears, from railroad 
freight cars. These shears cut each 
of the large sheets into 22 x 24-in. 
blanks, the size required for a tele- 
vision sub-base, and these in turn 
are fed into the punching and form- 
ing presses. 

The plant is equipped with 85 dif- 
ferent presses that range in capac- 
ity from 10 to 500 tons. In passing 
through the plant, the television 
sub-base blank is first subjected to 
three piercing operations where dif- 
ferent sized holes and cut-outs are 
punched. The larger holes are 
punched first while smaller and odd 
shaped holes are added in subse- 
quent steps. Each punching opera- 
tion has been carefully engineered 
to avoid any stretching or tearing 
of the metal between the adjacent 
holes. A spot check is made periodi- 
cally by the operators of each of 
the presses to be sure that none of 
the punches in the machine have 
been broken. For this purpose nail- 
boards are used, and these consist 
of a board larger than the sub-base 
in which brads or nails have been 
driven to outline each of the holes 
in their correct location as formed 
either by previous or current punch- 
ing operations. If a punch has been 
broken, the sub-base will not fit 
over the nails and onto the board 
below, whereas if the press is oper- 
ating normally a snug fit at all 
points is achieved. When a punch is 
broken, the press must be stopped 
until the die can be removed and the 
punch replaced. Philco, in main- 
taining its own tool and die shop, 
minimizes stoppages of this nature. 

The tool and die shop employs 54 
machinists and tool and die-makers. 
Their jobs, aside from repairing 
' broken dies, include changing dies 
» to conform with the latest engineer- 
ing specifications and building new 
_ dies for each press operation when 
| Tequired. The construction of a new 
' die or a new series of dies is both 
‘time-consuming and _ painstaking 
| work, and accounts for a large per- 
centage of the eight to ten weeks 
Preparation time required before 
_ the plant can be geared to produc- 
tion. 

_ At Philco, measurements for all 
' dies are made by using the upper 
» left hand corner of the die plate as 


Drilling a die plate in a jig-borer. All die measurements are made from the upper left 
corner of the plate. Gauge in center foreground reads directly in 0.0001-in. graduations 


a reference point. The die plates are 
drilled on a jig borer that has an 
accuracy of 0.000l-in. and is di- 
rectly readable on an _ indicating 
gauge. The holes are drilled so that 
the punches will fit snugly and are 
countersunk to allow them to be 
flush with the back of the die plate. 
The die plates (upper and lower) 
are then mounted on die-sets which 
in turn are bolted into the presses. 
Tool and die-making requires con- 
siderable attendant machining 
equipment and consequently a va- 


riety of lathes, milling machines, 
shapers, and grinders are on hand. 
Returning now to the television 
sub-base, after the piercing opera- 
tions have been completed, the blank 
is fed into another press in which a 
forming die has been installed. It 
is at this point that the blank begins 
to take on the appearance of the 
component observed when looking 
at the finished television chassis. 
As the die descends into the center 
of the blank, all of the sides are 
(Continued on page 90) 


Finished television sub-bases emerging from one of the two automatic electroplating ma- 
chines in Philco’s plant 6. Standardized zinc plating prevents subsequent rusting of metal 


edie 


Pity 


assemblies required for ra 
n television sets are produced at Plant 2¢ 


EARLY 50% of Philco’s total 
+ % coil requirements come from its 
Direct reading me- subsidiary plant No. 20 located be- 
60 sek sreontacts tween Trenton and Philadelphia, at 
in turret switch wafer Croydon, Pennsylvania. The two- 
story plant provides approximately 
70,000 square feet of floor area and 
a some 85% of its 1200 employees are 
Crayoned pattern on 4 tually engaged in producing vari- 
oscilloscope screen in- 
dicates response limits US types of power transformers and 
for correct location of rf and IF coil windings. 
the coils on the form = Fach week Croydon ships produc- 
tion quantities on some 200 different 
coil components. New orders take 
about five weeks for deliveries. 


Three cathode ray tube focusing coils being wound simultaneously. After connecting leads have been soldered to the start and finish of 
“neta stops automatically when required tun; are wound focus coil windings, unit is assembled into metal housing as shown 


> 


INP RETTIG RES: 


———— 


a - 


#¥ tp oneee® 


#@ 


Above: “E” laminations are inserted through the super- 
imposed primary and secondary windings alternately. as 
shown, and form the magnetic core of the transformer 


4, 
Sey 


Left: 19 secondary coils for small power - transformers 
being wound on single form. In subsequent operation 
a band saw is used to separate each of the windings 


Above: In order to seal transformér windings against mois- 
ture, units are impregnated with hot wax in evacucied vais 


Left: Completed transformer being tested for power output. 
Connection clips are dead until operator closes the cover 


Heads of cabinet 
design section 
employ rough 
sketches as visual 
aids in determin- 
ing which solution 
best meets desired 
specifications in 
newcabinetdesign “ 


“Mock-ups" of new TV cabinets illustrate all design 
2 features and aid in establishing production methods 


HE television receiver, in addi- 

tion to being a device for re- 
ceiving pictures and sound through 
the air, must also function as an 
article of furniture in the consum- 
er’s home. Furniture styles and 
trends change from year to year, 
and so it becomes the function of 
the cabinet design department to 
develop new cabinets that will be 
in line with current style trends. 

The design of a new cabinet be- 
gins when, after a meeting with top 
management, the general perform- 
ance and appearance characteristics 
of the new model have been deter- 
mined. A product assignment sheet 
is then issued which directs the de- 
velopment of a new cabinet for a 
chassis that will be under simulta- 
neous development in the television 
receiver design section. 

The product assignment sheet will 
indicate the tentative price and the 
tentative production date of the new 
model. These two factors establish 
important boundaries for those re- 
sponsible for cabinet design. The 
tentative price sets an approximate 
cost limitation, while the tentative 
production date defines when the 
new cabinet design must appear in 
quantity production. 

Upon receipt of a production as- 
signment sheet, a meeting is held 
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between the chief technical director 
and styling director of the cabinet 
design section, and the desired fea- 
tures, characteristics, and materials 
of the new design are discussed. 
When the details have been organ- 
ized they are turned over to an in- 
dividual designer, or a_ selected 
combination of designers for devel- 
opment. 

The number of industrial design- 
ers employed on any specific assign- 
ment is not fixed but will vary in 
accordance with the tentative pro- 
duction date. If this date is sched- 
uled sufficiently in advance, the as- 
signment may be given to only one 
designer, whereas if the production 
date is in the immediate future, as 
many as three or five designers may 
get the same problem at the same 
time. k 

The designers involved on the 
project prepare a series of rough 
sketches showing a number of pos- 
sible solutions to the problem. These 
sketches are then screened by the 
chief designer and the better ones 
are selected for further develop- 
ment. Sometimes when a cabinet 
design involves unusual shapes that 
are difficult to illustrate in sketch 
form, modeling clay is used to work 
out an illustrative example. 

The rough designs selected are 


Cabinet Design 


then worked out into full-size, ac. 
curate, detailed drawings from 
which a full-size model, or ‘“mock- 
up”, is made. The model shop avail- 
able to the design group employs 
production type woodworking ma- 
chinery. This minimizes production 
difficulties that might be encoun- 
tered in translating a hand-built 
cabinet into a production model. 

During the time that a new cabi- 
net design progresses to the detailed 
drawing stage and to the mode 
stage, close liaison between the 
chassis design group and the cabinet 
section is necessary to assure that 
the cabinet model will be of the cor- 
rect size and shape for mounting 
the chassis assemblies. 

Cabinet finishing is a major con- 
sideration in developing a design 
model and in fact a design’s fate is 
often determined by the selection 
and execution of the finish. The 
cabinet design section at Philco has 
access to a complete finishing labor- 
atory where nearly every type 0 
production finish is stocked, and fa- 
cilities for mixing any desired finish 
are available. Wood cabinet finishes 
usually consist of the toner stain for 
overall color, filler to close up the 


Designers have quick reference to the lates! 
cabinet hardware mounted on display board! 
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At left is the original 
: model of a 1001 cabinet 
bi-§ which never reached 
led production. The de- 
del sign was abandoned in 
the favor of the cabinet 
style shown at right 


vil pores of the wood, sealer to seal the 

*— wood against moisture, and several 
ie coats of clear lacquer to present a 
3 an tough surface treatment. Plastic 
tics mock-ups are usually made from 
tion wood and finished to simulate the 


desired plastic. 
The ; i 
ed A satisfactory appearance having 
been attained in the finishing proc- 


ed ess, the model is taken to the “fit- 
fae up” room. At this point the designer 
nish must see to it that every desired 
shes detail has been incorporated and 
1 for Must be satisfied that the model 
- the looks exactly like an operating 


model, even though it is only a 
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After a design has been approved, full-scale detailed drawings are 
prepared for use by model shop in constructing design sample 


mock-up. All knobs, dials, dial 
pointers, grille and grille cloth, must 
be absolutely perfect in appearance 
so that the model will be ready to 
be shown. 

New models are shown to a group 
of sales executives at a_ special 
meeting where all factors such as 
saleability, cost, and tie-in with 
other current models are considered. 
If the model is not approved, modi- 
fications are studied that might 
make it acceptable when presented 
at a later showing, or the model is 
abandoned altogether and a fresh 
approach to the design is started. 


a ee 


Cabinet-makers check the size of each component part against full- 
scale drawing and use production types of woodworking machinery 


After the. sample cabinet model 
has been approved, it is turned over 
to the furniture engineering section 
where production drawings are pre- 
pared and production samples are 
developed based on the newly de- 
signed model. 

The cabinet sample forwarded to 
furniture engineering is closely 
studied for production methods 
which, incidentally, may vary from 
manufacturer to manufacturer. For 
example: some manufacturers may 
prefer to make the base of the cab- 
inet out of one piece of material, 

(Continued on page 87) 
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Machining instrument 
rail panels for a Phil- 
co television consol 
ette is efficiently done 
in this automatic 
moulder at Watson- 
town. Note workman 
at right checking typi- 
cal panel dimensions 


525 different construction operations 
required for consoletts type cabinets 


Grille overlays and top cleats are glued and then clamped together on™ 
this “merry-go-round.” As the device revolves, the sub-assemblies dry 


Dial inserts are glued into the instrument rail panel and this sub- 
assembly is clamped on a “ferris-wheel” for drying as wheel revolves 


A specially built press holds the parts of a Philco model 1240 during major assembly operations 
This special jig checks cabinet size and panel hole locations to assure a precise chassis fit 


ATSONTOWN Cabinet Divi- 

sion of Philco Corporation pro- 
duces a large number of the cab- 
inets for Philco television receiv- 
ers, utilizing 365,000 sq. ft. of work- 
ing space in several modern plant 
buildings located on a 13-acre site 
in Watsontown, a small town in 
north-central Pennsylvania. 

The entire process of making tele- 
vision cabinets is well integrated so 
that the 525 different operations re- 
quired to produce a typical conso- 
lette flow smoothly, from the basic 
Taw material—lumber in a huge 
Seasoning shed—to packing the 


On of the large sanding machines used to quickly remove rough spots 
do the final trimming on backs of television consolette cabinets 


gleaming hand-rubbed finished cab- 
inet in its carton. 

At Watsontown, over 1,500,000 
board-feet of gumwoods, walnut and 
mahogany are air-drying at any 
given time, or more than three 
months’ supply at the average con- 
sumption rate of 100,000 bd. ft. each 
week. This lumber is all first air 
dried, then kiln-dried, and tempered 
for several weeks before cutting, so 
that the wood will not change di- 
mensions when the completed cabi- 
net is in the customer’s home. Inci- 
dentally, it takes about 9 board feet 
of lumber to produce a typical Phil- 


co television receiver consolette. 

Seasoned lumber, its moisture 
content carefully checked, is cut and 
ripped in the “dimension plant” 
where any defects are removed and 
the wood is faced to level it, then 
put through moulders to give it the 
desired profile. Next step is the wood 
mill or ‘machining plant” where the 
final machining operations take 
place and some sub-assemblies are 
glued together. Careful planning to 
determine which parts can best be 
made by cutting and which should 
be glued, results in the most effi- 

(Continued on page 87) 


Consolette cabinets are carried by monorail conveyor to a ! 
, designed spray booth where a final lacquering operation is perfor 


Clean, oxide-free parts are produced’ in hydrogen fired ovens at Cleaned, metallic parts, welded together, and mounted to a glass 
Lansdale. If oil, lint, oxides or finger smudges are not removed stem from the electron gun. Due to high voltages, careful 100% 
arcing, stray emission or leakage might occur in finished tubes inspection is performed to assure freedom from quasi-short circuits 


TV Tube Manufacturing 


Modernization and mechanization plans now underway will result in lower 


In order to assure good black-and-white pictures the color content and Samples of each production lot of picture tubes are 
screen coating of cathode ray tubes must be uniform. Here the operator life tested as long as 1000 hours at maximum volt 
checks the ratio of green, blue and amber against a standard illuminant age. Frequent readings indicate life expectancy 


Carefully pre-heated tube gun stems and bulb necks melt together 
In the annealing furnace, at left, 
tubes are cooled gradually to prevent strain patterns in the seal 


at proper sealing temperature. 


50 trolleyed evacuation pumps are pulled through temperature 
controlled ovens to bake out bulb gases. Simultaneous RF heating 
of gun assembly removes occluded gases in metal components 


Operations at Lansdale 


production costs of cathode-ray "picture tubes", 90% of which are of 10-inch type 


Typical of performance testing on miniature tubes used in tele- 
vision receivers are the measurements for diode balance and hum. 
Tubes are used in discriminator circuits of the audio section. 
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HE Lansdale Tube Corp., at Lansdale, Pa., 

as a subsidiary of the Philco Corp., is one 
of the important sources of the company’s 
supply of television tubes, including picture 
tubes and other tubes, and a vital link in 
Philco’s television operations of the future. 

Extensive modernization and mechaniza- 
tion plans now under way will make it one 
of the most up-to-date television tube pro- 
duction facilities in the country. The new 
mechanization planned will result in a sub- 
stantial reduction in the manufacturing costs 
of cathode ray tubes. 

The plant with its present facilities is turn- 
ing out many thousands of cathode ray tubes 
per month ranging in size from four to 12%- 
in. in diameter, and of these approximately 
90% are of the 10OBP4 type (10 in.). Some 35 
other tube types, totalling 40,000 per day, 
are also manufactured in Lansdale and one 
half of these are used in television sets. 

By April, 1949, present facilities will be 
increased to provide greater Cathode ray tube 
production capacity. These extensive im- 
provements, as already pointed out, will re- 
sult in important reductions in the production 
costs of picture tubes for Philco television 
receivers, some 600,000 of which receivers 
are scheduled for 1949 production. 
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ROBABLY the most important 
phase in the manufacture of a 
television receiver, aside from actual 
assembly operations, is that of test- 
ing the various sub-assemblies that 
go into the finished product, and 
testing to see that the new receiver 
performs within the engineering 
specifications. Commercial test 
equipment for the most part is ex- 
tremely expensive and not always 
adaptable for use on assembly pro- 
duction lines. At Philco test prob- 
lems are divided between two 
engineering groups, the first of 
which is concerned with the design 
of production test equipment while 
the second builds and maintains the 
required number of equipment units. 
The design group, composed of 
approximately 25 engineers, pre- 
pares the detailed drawings of the 
equipment to be used in the various 


High-voltage TV transformer test equipment typifies precautionary design practice. 
is powered when lower plastic cover screws actuate interlocking switches beneath chassis 


test operations. The basic design 
information is furnished to this 
group by the Factory Engineering 
Section who in turn compile the 
data from the various laboratory 
tests performed on the engineering 
samples. On a television receiver, 
test operations begin with simple 
circuit resistance checks that are 
made on the chassis before the tubes 
are inserted and before any power 
is applied. When a receiver.has suc- 
cessfully passed this point, the tubes 
are inserted and power applied. In 
the absence of any obvious defects 
such as “smoking” or “burning”, 
the set then progresses through the 


Preparing new meter dial scales in Philco’s meter laboratory. Use of the instrument in 
production is simplified when direct readings of the desired measurements are obtained 
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various alignment positions, and 
after the chassis has been installed 
in its cabinet, final checks are made 
using both artificial and trans- § 
mitted signals. 

Since television transmission 
standards have been established by 
the FCC and since all television re- 
ceivers will be operating within 
those standards, Philco has found 
it expedient to install a central 
signal cage which houses all the. 
signal generators required for test- 
ing. Coaxial transmission lines carry 
the signals from the central signal 
cage to test points on the main pro- 
duction line and to operators in 
trouble shooting areas. This prac- 
tice eliminates duplication of equip- 
ment and offers greater flexibility 
for extending any test signal to 
another position. 

With a central signal generating 
system in operation, it becomes pos- 
sible to minimize the required num- 
ber of new test equipment designs 
by re-designing portions of exist- 
ing equipments or by re-setting the 
signal levels in the transmission 
lines. New test equipment, aside 
from having to fulfill a test re- 
quirement, must also include other 
considerations. In the case of tele- 
vision this sometimes involves de- 
signing intricate power interlock- 
ing systems because of the high 
voltages employed, and because of 
the non-technical or semi-technical 
personnel operating the equipment. 
Production schedules and non-tech- 
nical personnel also make simplicity 
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Calibrating a production kilovoltmeter. 


Calibration equipment was designed to produce known high voltages ranging from 3 to 30 kilovolis 


and consequently can be employed to test instruments used on production lines manufacturing both direct view and projection TV receivers 


in all designs a key-note. 

In general all production test 
equipment, including the signal 
generators for the central distribu- 
tion system, is designed and built 
at the Philco plant. Occasionally a 
requirement for a piece of standard 
commercial test equipment is estab- 
lished, and under these circum- 
stances the Test Equipment Design 
Section determines which of the 
available models shall be purchased 
from outside sources. 

Philco test design engineers de- 
vote a great many hours to the 
development of specialized produc- 
tion-test equipment because of the 
need for specific types of precision 
tests to maintain high quality stand- 
ards of performance and to achieve 
large-scale production efficiently on 
moving test conveyors. 


Construction and Maintenance 


The construction and maintenance 
shops and laboratories for produc- 
tion test equipment operate as six 
Separate sub-groups. The first of 
these, called the metal group, con- 
Structs the metal cabinets and sub- 
bases needed to house the test 
equipment. The units are made from 
sheet metal stock and all process- 
ing equipment necessary is at hand. 
Raw material is cut to size in a 
Squaring shear and the resulting 
blank is punched with the required 
mounting holes on a power press. 
Several different types of hand 
Operated. brakes are available to 
bend the metal into the desired 
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shape and drill presses are used 
to bore the mounting holes for the 
front panel and all of the necessary 
components. 

After the sub-base has been 
formed it is forwarded to a second 
group for insertion of components 
and for wiring. Each unit is in- 
dividually wired and checked and 
is then brought into the laboratory 
and calibrated for the job the unit 
was designed to perform on the 
precision signal generating and 


test equipment available. The com- 
pleted instrument is then installed 


at desired points along the assembly — 


line by members of the installation 
sub-groups. 

A jig and fixture sub-group oper- 
ating independently prepares the 
necessary cord ends and test jigs 
or fixtures required to operate in 
conjunction with each unit of test 
equipment. Primarily the group is 
concerned with the development of 

(Please turn to next page) 


A complete stock of spare parts for all basic meter movements used is maintained so that 
necessary repairs can be effected promptly. Note jig for holding pointers, bottom right 
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TEST EQUIPMENT (Continued) 


Using an ohmmeter on production line for checking continuity and resistance of 


various TV circuits. 


cord ends to enable rapid connec- 
tion of test equipment to points in 
the chassis where test signals have 
to be applied or where signal 
strength or frequency response 
measurements have to be made. The 
construction of these items must be 
such that the unit will withstand 


Removable meter scales show “Go” and “No-go” limits 


rugged treatment in production, 
maintain its accuracy, and permit 
connections to the chassis under test 
without undue handling of the as- 
sembly. 

Broken items of test equipment 
are referred to a repair sub-group 
who effect the necessary repairs 


Test equipment mounted at eye level above chassis conveyor facilitates set 


alignment. 


Celluloid masks on oscilloscope screens show desired curve shapes 


with a minimum delay to avoid 
production stoppages. Usually this 
involves installing a spare model of 
the equipment kept on hand for 
such eventualities. 

Philco has standardized the size 
of test equipment as much as pos- 
sible in order to minimize construc- 
tion, installation and maintenance 
costs. All equipment is designed for 
rack mounting and a standard panel 
mounts on 12” centers. Larger units 
vary in height but not in the width 
dimension. Test equipment has a 
standard color throughout the plant 
and for this reason is readily iden- 
tified. Vista green was chosen as 
the standard because tests have in- 
dicated it to have a beneficial psy- 
chological effect on the employees 
and also because it is easier to clean 
than some of the other colors, 
notably black. 

There are two auxiliary groups 
which are connected with the Test 
equipment Construction and Main- 
tenance Section. The first, called the 
transmission line group, is con- 
cerned with transmitting tests sig- 
nals from a central signal cage to 
the various points along an assembly 
line. This group also maintains the 
equipment in the contral signal 
cages. 

The second group, called the con- 
tinuity group, studies circuit dia- 
grams of new television receivers 
and determines the _ resistances 
which would. be encountered-in con- 
necting a test voltage to different 
portions of the assembly. From these 
studies the group determines the 
various test points which would 
yield the maximum information on 
wiring continuity when using an 
ohmmeter as a test instrument. Pre- 
liminary resistance checking saves 
time and money in production since 
it serves to check on wiring, short 
circuits, and soldered joints before 
the-.chassis is sent along for final 
test and alignment operations. 

The final auxiliary sub-group is 
the meter laboratory which main- 
tains all the meters used for meas- 
urement throughout the plant and 
builds such special meter circuits 
as may be required. This laboratory 
also builds more complex equipment 
for basic meter movements. A set 
of electrical standards is maintained 
so that new instruments can be 
easily calibrated, and these stand- 
ards are rechecked periodically by 
the Bureau of Standards in Wash 
ington. New dial scales for the vari- 
ous instruments are also constructed 
in the meter laboratory as are such 
special shunts or multipliers as 
may be required when building 
more complex instruments from 
basic meter movements. 
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Cathode ray 
tubes, ready : for 
mounting in new 
television receiv- 
er cabinets, be- 
ing tested en- 
route to the main 
production lines. 


Television Receiver Production 


Efficient plant layout and coordination of activities assure scheduled outputs 


RODUCTION-LINE . operations 

are so scheduled that each work- 
er performs a separate operation. 
These operations are flexible so that 
the line and output can be contrac- 
ted or enlarged on short notice with- 
Out loss of assembly or production 
time. 

In general, all processes involv- 
ing the manufacture of the receiver 
from component parts and bare 
Chassis to the packing and shipping 
are determined and specified by the 
Industrial Engineering Department. 
Meanwhile, the Production depart- 
ments are consulted and are even- 
tually given complete operational 
layouts, with the associated facil- 
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ities, to do the job. Changes in the 
basic design, with a view toward re- 
ducing costs, are studied; and the 
various departments affected, such 
as Engineering or Purchasing, are 
consulted to consider the feasibility 
of the suggestions. 

A close study of all the factors in- 
volved in the mass production of an 
intricate television receiver entails 
such items as: allocation of produc- 
tion areas; the determining of plant 
facilities; type and dimensions of 
moving conveyors and other spe- 
cialized equipment needed. Plant 
revision costs must be kept as low as 
possible by utilizing the area most 
adaptable to the manufacture of a 


specific receiver. If the receiver is 
a new model which supplements or 
follows an existing model, relatively 
few major changes are needed; 
however, an entirely new receiver 
requires complete facilities of its 
own. 

In processing a new model for 
production the Factory Staff Organ- 
ization, Design, Engineering, Pur- 
chasing, Material Control, Opera- 
tions Planning and other interested 
departments will confer to establish 
actual production dates and sched- 
ules. Such matters as the release of 
engineering specifications, comple- 
tion of tools and fixtures, comple- 

(Please turn to next page) 
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tion of plant re-arrangements and 
layouts, personnel requirements, 
and supplier dates for receiving 
cabinets and other materials, are 
discussed and considered. 

The next major step is the sub- 
mitting of an approved Factory En- 
gineering sample of the receiver to 
the Industrial Engineering Depart- 
ment. The sample is used as a guide 
for making out the operational lay- 
outs to be followed by Production 
in the manufacturing of the receiv- 
er. The most efficient sequence of 
operations, which includes assem- 
bly, wiring, inspection, testing, and 
mounting, is strived for. This in- 
volves establishing a precise run- 
ning rate for each moving conveyor 
and determining the proper station 
time from time-study data devel- 
oped over a period of years, comple- 
mented by continued time studies 
for each new product. 

The main Philco final- production 
areas comprise the second and third 
floors of Plant 3. The first floor is 
utilized for storage and incoming 
inspection of components from sup- 
pliers, the second floor for mounting 
chassis in cabinets and packing, 
while the entire third floor is de- 
voted to the assembling, wiring, and 
testing of receiver chassis and va- 
rious sub-assemblies. This plant, 
which covers an entire city block, 
was designed and constructed espe- 
cially for mass production of televi- 
sion receivers. 

At the present time, nearly two- 
’ thirds of this plant is being utilized 
for television receiver production. 
Schedules exceeding eight thousand 
completed receivers per week are 
planned for the immediate future, 
with further expansion being con- 
templated for 1949. 

The third floor, or chassis floor, 
contains eleven long belt conveyors, 
eight of which are each over 450 
feet long. Each long conveyor is di- 
vided into three parts for assembly 

and wiring, visual inspection and 
continuity tests, and finally electric- 
al tests and alignment. The chassis. 
on which the riveting operations 
have been performed previously by 
a progressive riveting line, are 
loaded at the beginning of the con- 
veyor. Usually the large bulky com- 
ponents, such as power transform- 
ers, choke coils, I. F. transformers, 
ete., are mounted to the chassis first, 
with the multitude of resistors, con- 
densers, wires, and numerous other 
components installed progressively 
later on. 
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TV RECEIVER PRODUCTION (Continued) 


Sub-assemblies, which are part of 
the main chassis, are assembled on 
separate conveyors while the whole 
receiver chassis is manufactured on 
sets of two conveyors operated in 
tandem. This makes possible effec- 
tively doubled belt length and hence 
a greater number of relatively sim- 
ple operations, resulting in speedier 
production and better quality. 

Banks of materials are stored ad- 
jacent to the respective conveyors, 
with each assembly operator sup- 
plied with a quantity of parts in 
trays or pans located conveniently 
near her. Large inventories of ma- 
terial are not stored on production 
floors to avoid waste of working 
space. Quantities sufficing for sever- 
al hours to several days’ production 
are supplied, and are replenished 
periodically as required, from the 
central “holdrooms”. 

When the television receiver has 
been completely assembled and 
wired, it is transferred from the 
wiring conveyor to a visual inspec- 
tion and continuity conveyor. Here 
it is given a thorough visual inspec- 
tion, where the workmanship of 
each operator is carefully scruti- 
nized and where the receiver under- 
goes a point-to-point resistance con- 
tinuity test. To pass these tests cor- 
rectly, each circuit must conform to 
the wiring diagram of the receiver. 

Each receiver is now completely 
tubed and the chassis then under- 
goes an additional visual inspection 
for loose, missing, or damaged parts. 
As a supplementary aid to the in- 
spection and continuity operation, a 
completed chassis is given a prelim- 

inary “hot” or signal test, where 

any other faulty circuit constants 

are intercepted before the chassis 
(Please turn to next page) 
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Installation of IF amplifier strips (at operator’s right) and tuner assembly completes 
chassis construction. After wiring continuity tests, tubes are inserted and power applied 


Trouble shooting area located near preliminary “hot” or signal test point. Chassis with 
any faulty circuit constants are intercepted before proceeding for final test operations 


is loaded on the test conveyor. 

The flexible test conveyor, which 
is separate from either the wiring or 
inspection conveyors, but in direct 
line, consists of a series of hardwood 
panels fastened to endless chain 
couplings. Each panel contains a 
fused electrical receptacle that sup- 
plies power to the receiver while it 
moves along the conveyor. 

The alignment and test operations 
are broken down as efficiently as 
possible to include all the adjust- 
ments and tests specified by the 
Factory Engineering Department. 
The sequence of operations, test 
equipment, test jigs, and fixtures 


are laid out to accomplish all align-. 


ment and testing with a minimum 
of time and expense. Electrical test 
equipment is mounted on a super- 
structure situated in front of the op- 
erator at eye level, and controls are 
placed so as to be within easy reach 
of the tester. 

Oscilloscopes are used in nearly 
every position as visual alignment 
indicators to supplement the read- 
ings on various meters. Fastened to 
the face of each oscilloscope is a 
transparent celluloid mask, on 
which is inscribed a number of 


curve shapes and patterns. A radio 
frequency sweep test signal, applied 
to the receiver by means of special- 
ly designed test fixtures which con- . 
tact the proper input and output 
terminals, causes an output wave 
form to appear on the oscilloscope 
screen. The tester then adjusts the 
various stage alignments specified 
and in order to meet the required 
curve shapes on the mask. Test 
standards, such as band pass char- 
acteristics, amplitude, rejection trap 
attenuation, and relative responses 
of different peaks, etc., are charted 
on the mask, enabling the tester to 
determine whether the set is up to 
specifications. 

Receivers, after successfully pass- 
ing all the rigid tests, are re-inspec- 
ted at the end of the conveyor for 
possible damage to components dur- 
ing the testing and alignment pro- 
cess. They are then unloaded from 
the test conveyor and placed on an 
overhead tray attached to a mono- 
rail conveyor, which tranports the 
chassis to the next lower floor for 
the final mounting operations. 

Cabinets arrive in railroad cars 
on a siding adjacent to the plant. 
The cartons containing the cabinets 


TV chassis, connected to receptacles in wooden conveyor slats, receive power 
while moving through copper brushes which contact bus-bars beneath belt 


are transported by means of mov-_ After alignment, chassis are 

ing conveyors to one end of the pre ee pases sour ver me pps 

building. Here the cartons are trans- poe Stax tor cobimanaanian 

ferred to and conveyed by a moving 

belt to a position close to the begin- 

ning of the mounting conveyors. 
The cabinets are carefully re- 

moved from the cartons and loaded 

on a low, wooden panelled mounting 

conveyor. The empty carton is sim- 

ultaneously placed on an overhead 

canvas conveyor, which runs just 

above and parallel to the mounting 

conveyor. At the conveyor’s end, 

the empty carton is unloaded and 

used again to store the same cabinet, 

which now contains the finished 

television receiver. The cabinet is 

conveyed down the mounting line 

where the various mounting oper- 

ations are performed. These include 

installation of the receiver chassis, 

cathode ray tube and assembly, 

speaker, and automatic record 

changers or radio chassis in the case 

of combination receivers. ; 
After all the parts have been in- Complete operational checks are made after Quality Control uses both transmitted and 

stalled and the associated cables and the chassis has been mounted in the cabinet artificial signals in retesting finished sets. - 

wires attached, the cabinet under- 


goes a rigid visual inspection to Shipping cartons traveling on an overhead conveyor, meet the finished instruments at 
check mechanical operation. Then the end of the production line. With sealing of the carton, set is ready for shipment 
each set undergoes a series of elec- 


trical tests, during which time the ™ 
various television controls are ad- 

justed and the receiver double- 

checked for video performance. 

Next, thorough listening tests are 

made in soundproof booths to insure 

adherence to the highest standards 

of audio performance. 

The final assembly operations, 
such as installation of various in- 
struction and warranty labels, tying 
of cables, positioning of back cover, 
etc., are now performed. The com- 
pleted receiver is again thoroughly 
inspected, and the cabinet is cleaned 
and polished to a high lustre. 

The completed instrument is now 
ready for careful packing, which is 
the last in the series of operations 
on the mounting conveyors. After 
being sealed in a carton or “shook”’, 
the receiver is conveyed directly to 
the shipping room. 


| 
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HE final appearance and per- 

formance qualities of a televi- 
sion receiver are dependent on the 
amount of control exercised in the 
selection and purchase of materials 
and in the care exercised in process- 
ing these materials to become the 
end product. At Philco two distinct 
organizations are in operation to 
maintain a maximum of quality on 
all models being produced at all 
times. The first group insures the re- 
ceipt of materials from outside 
vendors or subsidiary plants that 
are in accordance with prescribed 
engineering specifications. The sec- 
ond group concerns itself with the 
quality of the finished product, us- 
ing the customer’s point of view as 
its yardstick. 

When a new television receiver 
chassis is designed, process sheets 
are forwarded to factory manage- 
ment where they are studied to de- 


“switch contacts before mounting sub-assembly on receiver chassis 


parator test equipment checks RF turret tuner 


termine which items will be _ pro- 
duced in subsidiary plants, such as 
metal parts,. coils, etc. and which 
parts will. be purchased from out- 
side suppliers, such as _ speakers, 
resistors, capacitors, etc. Drawings 
for these items to be procured from 
outside manufacturers are prepared 
and submitted to the suppliers who 
in turn develop and submit a fin- 
ished sample of the desired item. 
These samples are thoroughly 
checked against the engineering 
specifications, and where the item 
meets the specification, approval to 
manufacture is forwarded. If the 
sample fails to meet specifications, 
the item is returned to the supplier 
with an explanation as to why the 
sample was rejected, and the sup- 
plier in turn must submit a new and 
satisfactory sample. 

Incoming products from outside 
suppliers may be checked statisti- 


cally or completely depending on 
the past records of the supplier con- 
cerned. When a new or unknown 
supplier is involved, a Philco field 
engineer contacts the plant that will 
manufacture the desired item to re- 
view its manufacturing processes 
and the provisions employed for 
quality control. If necessary the ex- 
isting quality control system is 
modified to assure the receipt of 
products that are within Philco 
specifications. In some cases special 
test equipment will be made avail- 
able to the supplier to assist him in 
carrying out the necessary quality 
checks. In special cases, field engi- 
neers will be on continuous duty 
with supplier plants because of the 
critical nature of the components 
being manufactured. , 

The type of inspection performed 
on incoming components at the main 
assembly plant depends, of course, 


Incoming shipment of IF transformers for TV receivers being checked 
for frequency response and output by correctly pre-tuning each unit 
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Mechanical testing laboratory makes precision measurements on components and develops modified precision measuring equipments 


ae 


on the function of the item involved. 
In general, however, the tests are 
either visual, mechanical or electri- 
cal, or a combination thereof. When 
the statistical method of check is 
employed, measurements are ordi- 
narily made with precision equip- 
ment but when greater sampling 
percentages are involved modified 
versions of the equipment are con- 
structed to facilitate checking oper- 
ations. 

With the development of televi- 
sion many new quality control 
problems have been encountered 
and overcome. Components not em- 
ployed in radio (cathode ray picture 


New tubes undergo an actual operation test in radio receiver 
chassis before they are released as production components 


tubes, deflection and focusing coils, 
and high voltage transformers) 
have presented problems not known 
in radio production. 

In manufacturing television re- 
ceivers, it must be kept in mind 
that since the consumer can see as 
well as hear the program material, 
a close examination of all cathode 
ray tubes must be made to be sure 
that there is no astigmatism and 
that there are no face plate marks 
or blemishes in the viewing surface 
of the tube. 

Considering quality control from 
a customer’s point of view, when 
production starts on a given model, 


two main check-points are set up 
on the production line. The first of 
these points follows the last wiring 
operation while the second succeeds 
the final test point on the line. 

At the first point the wiring of 
each chassis is carefully examined 
before the tubes are inserted. At the 
final quality control check point, 
the statistical method of checking 
is again employed. This means that 
a good percentage of the sets re- 
ceive an extra quality check in ad- 
dition to the normal line inspection 
and final test operations. Where pro- 
duction difficulties are encountered, 

(Continued on page 90) 


Drop tests performed on new and completely packed TV 
receivers, simulates abuse instrument may receive in a 
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DESIGNING & ENGINEERING TV CHASSIS 


(Continued from page 63) 


‘these design specialists and systems 
experts have been sifted and refined 
into the tentative outline of a prom- 
ising new chassis, the concept is 
presented to Philco engineering ex- 
ecutives for further discussion. If 
they like this new approach to the 
problem, they will present the new 
idea to management for further con- 
sideration. If it is accepted by man- 
agement, production of the new 
model is promptly authorized, and 
arrangements are made for purchas- 
ing materials, for tooling and other 
planning of production facilities. 

As an example of how the vari- 
ous elements in this process of evo- 
lution of a design function, consider 
briefly the Philco projection televi- 
sion receiver, Model 2500. An en- 
tirely new optical system, including 
a new 4-inch projection picture 
tube, a “keystone” optical design 
for front projection, and a “micro- 
lens” screen, was conceived by 
groups in the Philco Research Divi- 
sion. Several models were con- 
structed with the help of Design 
Engineering. After months of test- 
ing, the performance of this entirely 
new type of television receiver was 
accepted by engineering executives 
and then demonstrated to manage- 
ment. A favorable decision was 
reached as to probable acceptance 
of this large-screen receiver with 
its special brightness, contrast and 
clarity of picture. Plans for produc- 
tion were therefore authorized. 

It must be emphasized that after 
management approves of the basic 
idea of a television model, the re- 
sponsibility of making the design 
functionally sound so that it deliv- 
ers excellent performance for the 
customer is placed squarely on De- 
sign Engineering. Most of the deci- 
sions as to the ways in which this 
performance is to be achieved are 
made by project engineers within 
the section. Thus the Philco design 
engineers have great freedom in 
their approach to solving the vari- 
ety of problems encountered in de- 
veloping a television chassis; they 
can call on many groups of other 
engineers and research scientists for 
help in solving these problems; but 
the ultimate responsibility for per- 
formance is theirs. Other work of 
the group is in liaison with Factory 
Engineering to assure efficient pro- 
duction, and with Field Engineering 
to assure customer satisfaction; and 
this liaison contributes ideas in both 
directions, toward making design 
improvements within the laborato- 


ries and toward making new design 
ideas effective in the factory and 
in the field. 

The flexibility and teamwork of 
the Philco engineering organization 
and their close liaison with engi- 
neering in the factory and field may 
also be illustrated by the fact that 
minor changes are frequently made 
during the production of various 
television receiver models to im- 
prove their functioning and reduce 
their cost; major revisions, requir- 
ing a complete chassis modification, 
are also made without waiting for 
a change in models. Thus Design 
Engineering is continuously re- 


TV vs Radio Manufacture 


In order to build a Philco model 
49-1001 television receiver, 692 
- mechanical components, including 
hardware, 280 electrical compon- 
ents, 27 tubes (including CR 
tube), and 10,392 ft. (almost 2 
miles) of wire are required. In 
contrast, an average table-model 
radio set needs 87 mechanical 
components, 37 electrical com- 
ponents and 6 tubes. 


sponsible for improvements, from 
the inception of the basic idea until 
the final unit of a given model rolls 
off the production lines. 

With this responsibility, the first 
consideration of Design Engineer- 
ing is always to achieve perform- 
ance of high quality. The secondary 
consideration is to develop the de- 
sired performance at reasonable 
cost. In so doing in the case of each 
model, the design engineers develop 
sample chassis for Cabinet Design 
and for planning by other depart- 
ments of the company, including 
Factory and Industrial Engineering. 


Factory Engineering 


It might be supposed that when 
the basic design features of a tele- 
vision receiver chassis have been 
completed all that remains is for 
the factory to start duplicating the 
sample submitted. Actually, how- 
ever, mass production practices im- 
pose many limitations which reflect 
themselves as changes in component 
and wiring layout and in perform- 


ance modifications of the finished 
product. It is the function of the 
Factory Engineering Section to 
adapt each new television receiver 
chassis for mass production, and to 
insure that each final product per- 
forms within the range of test spec- 
ifications established by this section. 

Normally the Television Receiver 
Design Section provides Factory En- 
gineering with two working samples 
of each new chassis. One of these, 
termed the “electrical” sample, is 
turned over to the factory test lab- 
oratory where its electrical operat- 
ing characteristics are measured. 
The “mechanical” sample is used to 
study production layout problems. 

The electrical tests are made with 
precision laboratory test equipment 
and aside from the usual voltage, 
current, and resistance checks, the 
various portions or sub-assemblies 
of the chassis are subjected to ex- 
tensive performance measurements. 
For example, the sound and video 
IF channels are checked for gain, 
bandwidth and stability. Measure- 
ments are made on all channels in 
the RF system and tests similar to 
those used in conjunction with the 
IF portions of the receiver are per- 
formed. The sample is then re- 
checked in exhaustive field tests for 
overall performance. 


Meanwhile the mechanical sam- 
ple is studied by the factory produc- 
tion group from the standpoint of 
developing a component layout that 
will speed unit construction. At a 
meeting attended by the chiefs of 
the various sections concerned with 
the actual production, layouts and 
recommended changes in design are 
discussed and recorded. Such prob- 
lems as changes in tube layouts to 
avoid breakage when chassis are 
stacked for transport or for tem- 
porary storage; repositioning of 
components to speed wiring opera- 
tions; redesign or relocation of com- 
ponents to permit the use of time- 
saving jigs or fixtures, are studied 
and solutions are mutually agreed 
upon. 

The completion of these tests on 
the electrical and mechanical sam- 
ples enables the Factory Engineer- 
ing Section to originate a request 
for design changes. The Television 
Receiver Design Section authorizes 
such changes in the form of engi- 
neering change notices after both 
groups have agreed that the changes 
will not interfere with the perform- 
ance and price considerations en- 
compassed by the basic design and 
that the changes recommended will 
materially assist production. 

A pre-production run of 10 to 25 
additional samples is now made in- 
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corporating the approved design 
changes. These pilot samples are 
then retested in the factory engi- 
neering laboratory in exactly the 
same manner as was the original 
“electrical” engineering sample. 
Measurements of the same circuits 
on different chassis will yield vary- 
ing results and it is the average of 
these results that establishes the 
test standards for use in actual 
manufacture. As the standards are 
developed it also becomes possible 
to determine the alignment proce- 
dure, and to create what is known 
as a master wiring standard. The 
latter is forwarded to production 
and all chassis being assembled are 
wired in strict accordance with this 
standard. With the issuance of a 
bulletin from Factory Engineering 
containing the Test Procedure and 
Specifications and the Test Stand- 
ards, production is ready to start. 


Cabinet Manufacture 
(Continued from page 73) 


cient utilization of the wood. 

In the “assembly plant’, parts 
such as end panels and posts, top 
panels, instrument panels and doors, 
tube baffles and frames are put to- 
gether and then assembled as a 
complete cabinet, using a special jig 
which holds all the parts together 
during assembly. Each cabinet is 
carefully checked for dimensions, 
sanded where necessary, and then 
passed along to the “finishing plant’. 

Finishing a television cabinet in- 
cludes two staining operations; a 
lacquer glaze and then sanding; 
filling, with the filler applied and 
padded into the wood by hand; 
lacquer sealing and sanding; trim- 
ming to decorate such parts as the 
instrument panel and tube frame; 
first and second coats of lacquer; 
hand rubbing; and polishing by 
hand. After hand rubbing, the cabi- 
nets are allowed additional drying 
overnight before packing. 

While many operations through- 
out the Watsontown plants are me- 
chanized, it is actually more efficient 
not to conveyorize such processes as 
the finishing of cabinets because of 
variations in the color and hardness 
of the woods which make it impos- 
sible to assign exact times for cer- 
tain operations. A uniform quality 
of product may require more detail 
work on one cabinet than another. 

The craftsmanship and precision 
work that go into the manufacture 
of the cabinet are important factors 
In the beauty and handsome ap- 
pearance of the finished television 
receiver. 
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CABINET DESIGN & PRODUCT DEVELOPMENT 


(Continued from page 71) 


whereas others may desire to use 
two. As the production methods are 
decided upon, measurements are 
made for the exact sizes that will 
be involved. The sample receiver 
cabinet is ordinarily a close approx- 
imation to the required size but for 
exact measurements it becomes nec- 
essary to consult the chassis design 
group again to be sure that the 
chassis will fit in the cabinet. When 
the exact measurements are deter- 
mined, production drawings are 
prepared and four engineering cab- 
inet models are developed. The first 
of these, known as the “blue-line” 
sample, is scheduled in advance of 
the other samples. When received, 
an engineering chassis sample is 
mounted in the unit and the sample 
of the final product is examined by 
all concerned to see what changes, 
if any, have to be made. 

When the blue-line sample has 
been thoroughly checked and the 
necessary changes have been incor- 
porated, a ‘“red-line’”’ sample is 
built, which is made available to the 
servicing group. Following this, two 
other samples are built, one of these 
being a color sample which goes to 
the outside cabinet supplier, while 
the second becomes a sample for 
production design. 

When a satisfactory production 
sample has been developed, the 
problem that remains is getting the 


cabinet suppliers tooled up for mass 
production. Since tooling involves 
time and since production dates are 
scheduled it is customary to issue a 
“see-release” at about the same 
time a “blue-line” sample is tested. 
This release does not permit the 
supplier to go ahead with any kind 
of production, but it does inform 
him as to what the new cabinet will 
look like so that he can go ahead 
and order the necessary materials. 
Also, the supplier may, as a result 
of reviewing the ‘“see-release’, 
make recommendations to the fur- 
niture engineering section for 
changes to facilitate production. 
After the final drawings are is- 
sued, the supplier will prepare one 
unfinished sample only; and when 
this is available, a field engineer 
from the furniture engineering sec- 
tion calls to check the sample 
thoroughly against all drawing 
specifications. If the sample is me- 
chanically satisfactory, the manu- 
facturer can proceed to develop 25 
additional finished samples from 
which the Philco representative 
chooses three as representative col- | 
or samples. The first color sample 
chosen remains with the manufac- 
turer as a guide for his future pro- 
duction. The other two are returned 
to the Philco plant where they are 
made available to factory engineer- 
ing groups as desired color samples. 


A receiver alignment operation showing the actual frequency response curve on oscillo- 
scope screen. Superimposed celluloid mask shows the desired alignment characteristics. 
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Philco Operations Committee—The Men Responsible for TV Design, Production and Sales. From left to right: David B. Smith, Vico- Presi 
dent Research and Engineering: James H. Carmine, Vice-President Distribution: James M. Skinner, Jr. Vice-President Service and Paris: 
William Balderston, President and Chairman of Operations Committee; John M. Otter, Vice-President and General Sales Manager; ss 


F. Hardy, Vice-President TV and Radio Division: Joseph H. Gillies. Vice-President TV and Radio Operations, 


Management and Ortenteatien 


S shown by the organization 

chart opposite, operating au- 
thority for the Philco Corporation 
and its television activities stems 
from the Board of Directors, John 
Ballantyne, Chairman; the Presi- 
dent, William Balderston; and the 
Operations Committee and Manage- 
ment Committee. Principal operat- 
ing activities are under the supervi- 
sion of vice presidents in charge of 
Research and Engineering, Televi- 


John Ballantyne, 
Chairman of the Board 
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sion and Radio Operations, and Dis- 
tribution. 

Aiding Vice President David B. 
Smith, in charge of Research and 
Engineering, are Director of Re- 
search William E. Bradley and Chief 
Engineer Palmer M. Craig, with 
their staffs and large technical or- 
ganizations of engineers, research- 
ers, scientific specialists, and techni- 
cians. 

Joseph H. Gillies, Vice President 
—Television and Radio Operations, 
is assisted by Joseph A. Lagore, 
General Manager, Television and 


Radio Manufacturing, who heads an 
outstanding team of experts in all 
phases of production. 

James H. Carmine, Vice President 
—Distribution, has “the responsibil- 
ity for the development and distri- 
bution of all the Company’s televi- 


sion receivers. Directly responsible 
for the creation of the line, under 
Carmine’s direction, is Larry F. 
Hardy, Vice President Television 
and Radio Division. Heading sales is 
John M. Otter, Vice President and 
General Sales Manager, with James 
M. Skinner, Jr., Vice President in 
charge of Service and Parts. John 
F. Gilligan is Philco advertising 
manager and Raymond George, sales 
promotion manager. 

Principal executives and mana- 
gers in the Philco organization are 
all veterans with many years in the 
employ of the Corporation. Through- 


out, the organization has been care- 
fully streamlined for most effective 
and smooth-working operation. And 
there is close coordination and pool- 
ing of ideas between Engineering, 
Manufacturing and Sales, so that 
Philco designs and products may in- 
corporate newest technical advance- 
ments and production economies, 
while keeping in closest possible 
touch with the demands of the pur- 
chasing public. 


TV Research 
(Continued from page 65) 


‘ are made available to research sci- 
entists and engineers working on all 
allied subjects, to keep them in- 
formed on progress in the Philco 
laboratories. The staff is also én- 
couraged to keep abreast of techni- 
cal developments by others in in- 
dustry, the universities and in 
Government laboratories, and the 
‘Division maintains an extensive li- 
brary of reference books and sub- 
scribes to some 80 technical jour- 
nals. As still another method for 
stimulating teamwork in ideas and 
the spread of useful information, 
special conference rooms are used 
for seminars where senior scientists 
or engineers lecture on their fields. 
Beyond well-equipped physical 
facilities, and the assistance of a 
fully staffed drafting room, machine 
shop and model shop, engineers of 
the Research Division are aided in 
their projects by a number of spe- 
cial groups acting in a consultant 
capacity. Among these groups are 
the sections working on test equip- 
ment, vacuum tube research and ap- 
plied mathematics. This latter group 
is given increasing prominence since 
Philco is making highly successful 
use of advanced mathematical the- 
ory in such fields as the design of 
wideband amplifiers, where the de- 
velopment of the “pole-and-zero” 
theory has made it possible to de- 
sign on paper amplifiers with opti- 
mum performance, as just one 
example applicable to television. 
To develop new research talent, 
Philco has been expanding its Re- 
search Division for some time, and 
this process is still under way. One 
aspect of this “talent hunt” is the 
successful college cooperative pro- 
gram whereby students at M.LT., 
Cornell and Drexel spend a part of 
their academic years working in 
the Philco laboratories. For exam- 
ple, a typical M.I.T. undergraduate 
in electrical engineering will spend 
18 months or one-half of the final 
three years of his five-year course 
at Philco. His time with the com- 
pany will be divided into four peri- 
ods: the first spent in design engi- 
neering, the second in factory and 
industrial engineering, and the third 
in research, while during the fourth 
he selects, with help from the em- 
ployer, the type of work for which 
he is best suited. Students demon- 
strating aptitude for research thus 
have two full periods or about nine 
months of work in the Research Di- 
vision; and then may be assigned to 


this work, if they choose and prove 
suitable, upon graduation. Mean- 
while they also receive instruction 
in theory while at Philco by senior 
scientists and engineers on subjects 
assigned by the university. 

Philco research in television is, 
like the television industry itself, a 
dynamic thing. The spirit of the 
company is to encourage research 
in every possible way. 


Quality Control 
(Continued from page 85) 


double quality control points may be 
set up in order to raise the check 
rate. 

The tests that a receiver must 
undergo at a quality control check 
point require the use of both arti- 
ficial and natural signals. On the 
production line the alignment points 
and the final test operational points 
are supplied with signals coming 
from a central signal generator room. 
In order to avoid any irregularities 
which might be the fault of the 
central signal distribution system, 
quality control check points are 
equipped with individual sets of 
precision test equipment. The re- 
ceivers are first given an overall 
instrument performance test to de- 
termine the frequency response, se- 
lectivity and sensitivity, and when 
the measured results are within 
specifications they are rechecked for 
performance, using the transmitted 
signals from local stations. All these 
tests are conducted from the con- 
sumer’s point of view and gauge the 
acceptability of the product. 

In addition to its duties on the 
assembly line, Quality Control is 
concerned with several other activ- 
ities. The first concerns packing and 
shipping. Quality Control personnel 
who are thoroughly familiar with 
the regulations of shipping carriers 
determine if the packing is in con- 
formity with existing requirements. 
Drop tests aré also performed to 
simulate the abuse the finished 
product will undergo during the 
shipping process. 


‘ ~ Quality Control also conducts very 
.extensive field tests on finished 


products. These tests may involve 
sending trial production sets to dif- 
ferent executives’ and engineers’ 
homes for operation under normal 
conditions. Another type of field test 
may request field service engineers 
to spot check a group of receivers 
arriving at any distributor’s ware- 
house. Such checks are performed in 
lots that involve as many as 400 sets 
at one time and are very valuable 
in maintaining the high quality 


-standards of the products. 


Sub-Base Manufacture 


(Continued from page 67) 


bent up and the finished operation, 
results in a semi-rigid sub-base, the 
rigidity being created by the re- 
inforcing indentations that have 
been simultaneously forced into 
each of the bends. Spot welding the 
corners completes making the sub- 
base a single rigid component. 
Before the sub-base can be spot- 
welded, however, a washing opera- 
tion must be performed so that the 
joints formed will remain bonded. 
During the punching and forming 
operations, the blank was coated 
with oil to minimize premature 
wear on the various punches, and 
also, since the steel is not plated 
when received, rust and other for- 
eign particles may be present. After 


.a water wash the sub-bases are fed 


to one of three spot welders. The 
final production step before the sub- 
base appears on the main assembly 
line is that of electro-plating to pre- 
vent rust and consequent weakening 
of the chassis assembly after the re- 
ceiver has left the plant. 

For these relatively large televi- 
sion sub-bases, Philco operates two 
automatic, conveyorized plating 
units. The first, a cleaning, pickling 
and plating unit has a duty cycle of 
14 minutes with 27 carrier bars each 
of which can be loaded with five 
square feet surface area of parts. 
Adjacent to this equipment is a fully 
automatic unit which has a 19 min- 
ute duty cycle and in addition in- 
corporates a hot air dryer at the un- 
loading end. Those items of equip- 
ment that are heavy enough to dry 
from residual heat are fed through 
the first machine while lighter units 
are fed through the dryer on the 
second machine. Philco has stand- 
ardized on plating all sub-bases with 
zine although by changing the chem- 
ical solution in the machines and by 
changing the plating elements, cad- 
mium, copper, silver and other met- 
als can be used for plating purposes. 
The thickness of the plating depends 
upon the anticipated use of the fin- 
ished product. 

As the plated sub-bases are re- 
moved from the plating machines 
they are loaded into castered tote 
bins and rolled into waiting trucks 
for transport to the main television 
manufacturing plant across. the 
street. At this stage, the Metalwork- 
ing Division, which maintains its 
own quality check-point for finished 
items, takes samples from a group 
ready for shipment and checks them 
on all counts. 
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How Philco Buys 


Purchasing Department studies competitive sources, evaluating plants, 
personnel, products and resourcefulness. Advice offered to aid suppliers 


‘Ese problems of the Purchasing 
Department in buying materials, 
parts and tools as required for pro- 
duction of Philco television receiv- 
ers range from aiding the design 
engineers in making component 
changes to improve performance at 
lower cost, to making careful com- 
parisons of competitive parts on the 
basis of many considerations impor- 
tant to the manufacturer. 

A Philco buyer becomes thorough- 
ly familiar with the operations of 
numerous competitive sources of 
supply before making purchases of 
any given part. He studies eack 
supplier’s production equipment 
and methods; his personnel, includ- 
ing management, engineering abil- 
ity and labor force; his utilization 
of materials and transportation fa- 
cilities. Philco buyers frequently 
visit suppliers’ plants to study not 
only the products made there but 
also to gauge the imagination ap- 
plied to helping Philco in solving 
specific problems. 

Such constant checking of avail- 
able sources of supply means that 
these buyers for television, being 
constantly on the alert for new ma- 
terials and new components designs, 
can frequently aid design engineers 
in their planning of new models. 
Often buyers are able to suggest 
modifications which will both im- 
prove performance and result in 
lower costs, or will give equivalent 
performance at a substantial saving 
measured in terms of mass produc- 
tion. 

Buyers have learned to seek many 
competitive sources of supply and 
yet evaluate competitive prices 
warily. That is, an item which seems 
to be the lowest in price may require 
costly rework and added inspection 
in the factory, or perhaps excessive 
replacement in the field. Thus cost 
comparisons by Philco buyers in- 
volve the consideration of the per- 
formance of any item during the 
manufacturing process as well as 
throughout its useful life in the cus- 
tomer’s home. 

Because of the many years of 
Philco leadership in the radio man- 
ufacturing industry and the com- 
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pany’s consequent continuous de- 
mand for huge quantities of parts, 
numerous suppliers have developed 
through the years with Philco aid 
and encouragement. In many cases, 
Philco has provided engineering as- 
sistance, as well as the advice of its 
quality control experts, to enable 
suppliers to meet specifications for 
performance and to manufacture in 
quantities sufficient to keep pace 
with Philco production schedules. 
The company has also frequently 
afforded suppliers with advice on 


financial and other operational mat- 
ters, thus contributing to their effi- 
ciency. 

Purchasing for Philco television 
manufacturing is a function which 
has grown, and is continuing to 
grow, at tremendous pace. This 
growth is proceeding in an orderly 
fashion because of the wide experi- 
ence of buyers in acting as a liai- 
son and guide between Engineering 
and Quality Control at the factory 
and the individual operations of 
many hundreds of suppliers. 


DIRECTOR 
of 
PURCHASES 


GENERAL PURCHASING AGENT 


PURCHASING AGENT 
TELEVISION & RADIO DIVISION 


PURCHASING 
UNIT 
SANDUSKY 
DIVISION 


PURCHASING 
UNIT 
CROYDON 
DIVISION 


PURCHASING 
UNIT 
ACCESSORY 
DIVISION 
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Atomized, 20% NaCl solution, injected into this chamber at 95° F. detecnines 
the salt spray hours required to breakdown a given finish on these samples 


COMPONENT CONTROL 


HE Component and Materials 
Section is in reality a quality 
control section, that operates at en- 
gineering design level. It is a sepa- 
rate laboratory, a principal object 


samples undergo a plating test in the Chemical Laboratory. 


of which is to protect the consumer 
by type testing and life testing 
every component going into each 
model under conditions that simu- 
late consumer usage. 

No component can be purchased 
from an outside supplier until the 
Components and Materials Section 


Data obtained from 


is used to control Philco’s two 5000. gal. automatic plating machines in Plant 6 


as well as the Design Engineering 
Section has approved the item. 

Items that are used recurrently 
from model to model such as resis- 
tors, coupling capacitors, coils and 
transformers have a_ specification 
sheet in the Standards Manual cir- 
culated by this Section to all inter- 
ested staff engineering groups. As 
new components become available 
their specifications are added to this 
manual. Design engineers, when de- 
signing new equipment, try to con- 
fine component specifications to 
those listed since they have already 
been tried and proved. 

In testing the various components, 
the section endeavors to duplicate 
all possible conditions of consumer 
usage, i.e., parts used in receivers 


’ for domestic use are given life tests 


that last from 500 to 1000 hours and 
humidity tests for as long as 200 
hours. In special cases tests may 
range from 200 to 2500 hours. For 
the most part, these tests are run 
for the full periods of time, although 
on some of the components the test 
time can be shortened or accelerated 
by cycling (continuously varying 
operating condition between compo- 
nent specification extremes) the test 
operation. In humidity tests, compo- 
nents are placed in a chamber at a 
temperature of 40° C. with 98% 
relative humidity and kept there for 
24 hours. At the end of that time 
they are removed and examined 


visually and electrically. If any 
component fails to operate, the rea- 
sons for failure are determined and 
the appropriate recommendations 
for changes are forwarded to sup- 
pliers. Mechanical life tests on vol- 
ume controls, switches, etc., are 
performed while the unit is under 
electrical load. Such items are not 
considered satisfactory unless they 
can be turned back and forth, or 
switched on and off at least 25,000 
times before signs of appreciable 
wear begin to show. 

Corona tests are performed on all 
high-voltage units and special tests 
are devised for equipments which 
will be subjected to unusual operat- 
ing conditions. For example there is 
an altitude test for all types of air- 
borne equipment, and a vibration 
test for equipment subject to con- 
tinuous vibration shocks as when 
used in a manufacturing plant or on 
a moving vehicle. 

An engineering sample report is 
made up on each item tested, and 
as mentioned previously, no vendor 
is released to produce such an item 
unless a satisfactory report has been 
obtained. Each sample of a new 
component must be tested and pro- 
vision is made on the report form 
to indicate the nature of the sample 
and the degree to which it is to be 
tested. A hand-made sample might 
originate in an engineering labora- 
tory and be submitted for certain 
tests. The tests performed might in- 
volve all specifications or mechani- 
cal, electrical, material or finish 
specifications only. If the sample has 
progressed further than the hand- 
made stage, it might represent a 
sample prepared from temporary 
tools or be part of a trial production 
run. Again, the degree of check for 
each sample is indicated on the sam- 
ple report. Occasionally a vendor 
will suggest changes or new ideas 
in manufacture of a component and 
provision for checking such items is 
also included. 


UNDERWRITERS LAB 


A new model television receiver 
that has been designed within 
the desired price and performance 
Specifications must also withstand 
Safety tests and obtain approval 
from the Underwriters Laboratories, 
Inc. The latter is a non-profit testing 
organization operating under the 
Sponsorship of the National Board 
of Fire Underwriters, and its func- 
tion is to test electrical appliances 
to assure a minimum electrical 
Shock and fire hazard to the con- 
Sumer when the appliance is used 
in the home. 
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Chemist preparing a new phosphor solution for coating viewing screen of an experimental 


cathode ray tube. 


Philco has found it expedient to 
operate its own Underwriters Lab- 
oratory at the design level in order 
to have the required safety provi- 
sions incorporated before a particu- 
lar model goes into production. This 
laboratory reviews each new design 
in the light of existing regulations 
and duplicates those safety tests that 
the receiver later experiences in the 
Underwriters Laboratories. 

The service charge for obtaining 
UL approval on any model is prac- 
tically negligible. However, the cost 
of producing models incorporating 
UL safety requireménts is consider- 
able, and this in turn becomes a mer- 
chandising problem in a competi- 
tive market since the non-UL ap- 
proved receivers may retail at lower 
prices. Underwriters requirements 
for television receivers are based on 
past radio receiver manufacturing 
specifications with additional con- 
siderations given to the high volt- 
ages, and to the special tubes and 
circuits employed. For example, in 
order to protect the user from dan- 
gerous voltages, the back of the 
television receiver must be equipped 
with interlocking power switches 
that disconnect the appliance when 
the back is removed. Cathode ray 
tubes are high vacuum devices sub- 
ject to high external pressures and 
might seriously injure bystanders if 
they were not implosion-proofed. 
For this reason a safety glass win- 
dow is usually placed before the 
tube viewing surface while the cab- 


4-in, projection tubes at left are in various stages of development 


inet and the back of the set provide 
the added necessary protection. 
By the time a particular television 
receiver is ready for production the 
UL requirements have been incor- 
porated in the design. Usually an 
engineering sample requires only 
minor design changes, which are ef- 
fected while the set progresses 
through Factory Engineering. Visit- 
ing UL inspectors call at the plant 
periodically and issue approvals 
after reviewing the pre-production 
run for the necessary changes. 


CHEMICAL LAB 


N designing television receiver 

chassis and cabinets, various com- 
ponents and manufacturing proc- 
esses offer unusual chemical prob- 
lems from time to time. To solve 
these problems, Philco maintains a 
fully equipped chemical laboratory 
at the main plant which operates 
primarily in an advisory capacity to 
Research, Design and Factory Engi- 
neering. 

The types of chemical problems 
presented to the laboratory for so- 
lution are quite varied and may 
range from recommending the best 
screen coatings for cathode ray 
tubes to an exact determination of 
the various types of powders used in 
certain bakelite cabinets. In general 
the chemical laboratory in making 
recommendations as to which prod- 
uct should be used for any specific 


(Continued on page 94) 


Receiver Cost Estimating 


How Philco Cost-Engineering Department works closely 


with the ,research, engineer, and purchasing groups 


HE approximate selling price and 

styling of a new television re- 
ceiver are factors that are governed 
by existing conditions in a competi- 
tive market and by the anticipated 
sales volume of the item. All the de- 
sign, development and production 
facilities are geared towards pro- 
ducing a model within the price 
range specified. The determination 
of the final factory cost of a new re- 
ceiver, however, is complicated by 
a number of different elements that 
enter into the cost budget. 

In general, the cost engineering 
department, in establishing the final 
factory cost of a new receiver, takes 
four major elements into considera- 
tion. These are: a—Chassis compo- 
nents; b—Cabinets; c—Labor; d— 
Burden. 

The chassis components include 
each item on the sub-base down to 
the last lock washer and the sub- 
base itself. Cabinets are shipped in 
from outside plants and their cost 
includes the packing and the outside 
containers which are re-used when 
the completed set is ready to leave 
the factory. Labor costs are esti- 
mated on the basis of weighted av- 
erage cost for previous models of 
comparable electrical design and 
mechanical construction. “Burden” 
represents an overhead cost figure 
and includes expenses involved for 
supervision, test equipment, heat, 
light and power etc. 

The Cost Engineering Department 
maintains close coordination with 
the Engineering, Research and Pur- 
chasing Departments of the com- 
pany to keep itself “calibrated” to 
current conditions in the factory, 
and to outside sources of supply. 

The first conception of a television 
receiver appears in the form of a 
statement covering the services and 
features to be incorporated. As En- 
gineering tackles the problem, Cost 
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Engineering makes numerous cost 
analyses of proposals and designs as 
they come out of the laboratory in 
an effort to guide the receiver with- 
in the original cost goal or budget. 
When the basic design of the re- 


ceiver has been established, Cost 
Engineering consults with the In- 


dustrial Engineering Department 
on matters pertaining to plant lay- 
out and labor costs, and with the 
Planning Department as to the pro- 
duction schedules and running rates. 
By the time the Sales Department 
is ready to announce the actual sell- 
ing price of the new model, the Pur- 
chasing Department has_ supple- 
mented cost engineering estimates 
with last-minute quotations from 
suppliers. These figures permit a 
firm cost figure to be established in 
each case. | 

It will be noted that the major 
elements of the factory cost budget 
do not include engineering, new 
tooling, and service manuals. Engi- 
neering and manual costs. are 
lumped and budgeted against sales. 
Research, as distinguished from the 
engineering of a specified product, is 
likewise budgeted against sales. 


Auxiliary Engineering Services 


(Continued from page 93) 


assignment, tries to approve only 
those products which are readily 
available on the open market. Spe- 
cial chemical preparations are usu- 
ally more expensive and are likely 
to create an undesirable purchasing 
problem. 

One of the chief functions of the 
laboratory is to supervise the con- 
trol of plating solutions and mate- 
rials used in Philco’s two 5000 
gallon automatic electro-plating ma- 
chines. These machines are used to 
zinc plate all the metal sub-bases 
used in the various plants. In order 
to achieve uniform platings on ir- 
regular shaped pieces, the duty time 
cycle of the machines, the plating 
solution, and the purity of plating 
materials are important control fac- 
tors. ; 

Occasionally the laboratory lends 
a hand to purchasing activities by 
issuing chemical formulas or speci- 
fications to outside vendors for some 
of the special component items de- 
sired and assists the Components 
and Materials Section by issuing 
specifications on items in common 
use throughout the plant such as 
lubricants, soldering fluxes, washing 
solutions, etc. for inclusion in Phil- 
co’s Standards Manual. 

The laboratory also conducts 
chemical research experiments 
where required in connection with 


electronic development projects. For 
example, in television, screen coat- 
ings on cathode ray tubes still pre- 
sent a major problem to the indus- 
try. Uniform screen coatings are 
difficult to achieve, and the .method 
of applying the coating leaves much 
to be desired productionwise. Im- 
provements in the color content and 
in the light intensity of tube screens 
are also desirable. The Chemical 
laboratory prepares new phosphor 
solutions and new _ experimental 
cathode ray tubes daily in the con- 
tinual search for an answer to these 
problems. 

The various finishes used in cab- 
inet manufacture form another im- 
portant activity that concerns the 
Chemical laboratory. Each material 
to be used, whether for wood or for 
plastic cabinets, must be analyzed 
and surveyed to determine its suit- 
ability for production. Time is the 
important element in production and 
consequently the finishes employed 
must dry quickly to avoid handling 
and storage problems. They must 
also be adaptable for use in produc- 
tion spray equipment and present a 
uniform, hard, long-lasting surface 
when dry, so that the finished item 
not only presents a satisfying ap- 
pearance when sold but also main- 
tains that appearance in the con- 
sumer’s home for many years after. 
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FOR POWER TRANSFORMER LEADS 


<@ Withstands coil impregnation temperatures 
without electrical or mechanical deterioration 


Textile Insulation rated at 90° operating temperature 
4100 volts breakdown one foot immersed in Mercury 


Available in RMA Transformer Lead Color Code— 
Sizes 22 to 14 
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MILITARY PURCHASES ACCELERATING—Orders 
for the expanded Armed Services’ electronic-radar- 
radio equipment are slated to be placed at an acceler- 
ated rate during the remaining eight months of the 
current government fiscal year which ends next June 
30. And there is definite likelihood of substantially 
larger appropriations for the next fiscal year for such 
purchases not only for the United States Air Force, 
Army and Navy but also for “lend-lease” strengthening 
of the Western European nations. While secrecy 
naturally cloaks details of the military procurement 
plans, the purchases in the immediate offing from the 
Armed Services are estimated to aggregate approxi- 
mately $200 million with the Air Forces now swinging 
into the mobilizing of its 70-group airplane strength 
which will mean buying a large bulk of electronic-radio 
equipment, the Signal Corps completing some $55 mil- 
lion worth of buying, and the Navy taking up the re- 
mainder for the modernization of its fleet and shore 
stations with the latest types of radio and radar. 


MOBILIZATION-DEFENSE BLUEPRINTING—Just 
as in World War II, the electronic-radio manufacturing 
industry has been responding speedily to the needs of 
the nation and has been gearing its production for 
expeditious deliveries of apparatus and equipment to 
the Armed Services. To ready the industry for the cur- 
rent military requirements and for an all-out mobiliza- 
tion in event of war, there has been formed a commit- 
tee of 28 topflight executives from the industry which 
has been assigned the role of coordinating with and 
advising the Munitions Board and the National Security 
Resources Board on the planning for materials and 
manpower needs of the manufacturers to fulfill their 
national defense obligations. 


TWO MAJOR ASSIGNMENTS have been placed 
before the foregoing industry advisory body. One was 
the “contingent contract” plan, devised by the Signal 
Corps with the cooperation of the Air Force and the 
Navy, under which end-equipment and component 
manufacturers would be allotted by the Armed Services 
assignments of contracts and time tables of deliveries 
for “phantom” orders to be implemented into action 
when “M” Day comes. This is done so the manufacturers 
can set their production machinery in motion at once. 
The other was the planning for a prospective “M” Day 
government agency to come into being in event of an 
emergency to administer manpower and materials con- 
trols. It is projected that this agency would be staffed 
by expert industry executives. This planning has just 
been completed by an outstanding array of industry 


Latest Radio and Communications News Developments 


Summarized by Tele-Tech's Washington Bureau 
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executives who made up a small “task” committee. This 
body was headed by Ray Ellis, Raytheon Executive Vice 
President who was chief of the wartime WPB Radio 
and Radar Division; and had as members Motorola 
President Paul V. Galvin who was three-time RMA 
President during the war, RCA Executive Vice Presi- 
dent Frank Folsom, Philco executive committee chair- 
man and wartime president John Ballantyne, Interna- 
tional Resistance Corp. president Ernest Searing and 
vice president Harry Ehle, while also on the committee 
were RCA-Victor Vice Presidents J. B. Elliott and 
J. S. Carter. 


TELEVISION FREEZE—The FCC’s plan to freeze 
for six or nine months or even longer its processing 
of television station licensing and hearings should not 
and will not have any effect upon the existing video 
service and upon the sale of television receivers. This 
was emphasized without any equivocation by able FCC 
Chairman Wayne Coy in announcing the “freeze” or 
halting of action on station applications until a definite 
policy is delineated on existing Video Engineering Stand- 
ards. The television industry should widely disseminate 
the views of Mr. Coy that the revision of engineering 
standards in no way will affect the usefulness of TV sets 
so that sales will be retarded. 


PRESENT 12 TV CHANNELS OK—There is also 
NO thought whatsoever that the present 12 TV channels 
will be abandoned. In fact, the plan of the Commission 
to hold the engineering conference early this month on 
tropospheric transmission and collateral questions such 
as directional antennas, power increases and channel 
separation demonstrates the FCC is NOT planning to 
force television out of the present 12 channels in any 
immediate future. Chairman Coy visualizes television as 
the greatest medium of mass communication ever 
dreamed of and so do his fellow Commissioners. 


MOBILE RADIO ALLOCATIONS—The Mobile 
Radio industry and services, which are virtually still in 
an infancy stage, gave the FCC an “earful” literally dur- 
ing mid-October in the eight-day “marathon” oral argu- 
ment before the regulatory agency on the proposed al- 
locations of frequencies to the respective services. More 
than 50 hours of arguments by more than 100 parties 
were presented and even those mobile services like the 
power-gas utilities, petrolum and forestry products 
fields, which had received rather generous segments of 
frequencies in the proposed allocations, all seemed to 
have some ideas of revisions of the proposed allocations 
and rules. Therefore, the FCC has found the subject 
one terrific “headache.” ; 
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AS TELEVISION VOLTAGES 1M B 
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... these New Aerovox Electrolytics, 
Aerovox Oil-filled Capacitors and 
Aerovox Duranifte Capacitors 

show the way 


i HIGHER-VOLTAGE OIL TUBULARS 
Popular Type —89 midget-can oil tubulars. 
CW. itances to .1*. 


@ Component performance can make or break this 
new television industry. Greater capacitor safety 
factors become imperative. And that is where these 
new Aerovox capacitors blaze the trail. 


strap. Now standard types, they are typical of how Aerovox 
= *Write for descriptive” application engineering anticipates circuit and opera- 
. — oa tional requirements. Yes, regardless of your voltage, 

, temperature and other severe-service conditions, 


Aerovox can deliver capacitors that will stand the 
gaff. 


@ Send us your capacitance problems for 
engineering collaboration. Let us quote on 
your capacitance requirements. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


AEROVOX 
Capacitors 
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IRE Elects Fellows 


The following members of The In- 
stitute of Radio Engineers have been 
elected to the grade of Fellow by the 
Board of Directors of the Institute at 
its September meeting: 

H. A. Affel, Bell Telephone Laboratories, New 
York, N. Y.; K. C. Black, Aircraft Radio Corpora- 
tion, ton, N. J.; J. E. Brown, Zenith Radio 
Corporation, Chicago, Ill.; Cledo Brunetti, National 
Bureau of Standards, Washington, D. C.; W. L. 
Carlson, RCA Laboratories, Princeton, N. J.; P. S. 
Carter, RCA Laboratories, Rocky Point, N. Y.; F. E. 
d’Humy, Western Union Telearaph Co., New York, 
N. Y.; John N. Dyer, Airborne Instruments Labora- 
tory, Mineola, N. Y.: L. A. Gebhard, Naval Re- 
search Laboratory, Washington, D. C.; T. T. Gold- 
smith, Jr., Allen B. DuMont Laboratories, Passaic, 
N. J.; F. W. Grover, Union College, Schenectady, 
N. Y.; E. A. Guillemin, N.assachusetts Institute of 
Technology, Cambridge, Mass.; Ross Gunn, United 
States Weather Bureau, Washinaton, D. C.; A. V. 
Haeff, Naval Research Laboratory, Washington, 
D. C.; L. C. Holmes, Stromberg-Carlson Co., 
Rochester, N. Y.; J. Kelly Johnson, Consulting En- 
gineer, New York, N. Y. S. R. Kantebet, Govern- 
ment of India Overseas Communication Service, 

, India; W. B. Lodge, Columbia Broadcast- 
ing mS reg New York, N. Y.; K. A. Mackinnon, 
Consulting Engineer, Ottawa, Ontaric, Canada; H. 
F. Olson, RCA Laboratories, Princeton, N. J.: G. D. 
O'Neill, Sylvania Electric Products, Inc., Flushing, 

Y.; L. S. Payne, Canadian Marconi Co., Ltd., 
Montreal, Canada; L. M. Price, Radio Valve Company 
of Canada, Toronto, Canada;.H. J. Reich, Yale Uni- 
versity, New Haven, Conn.; J. D. Reid, Crosley Divi- 
sion of Avco Manufacturing Coro., Cincinnati, Ohio; 
Karl Spangenberg, Stanford University, California; 
George Sterling, Federal Communications Commis- 
sion, Washington, D. C.; C. E. Strong, Standard 
Telephones and Cables, Ltd., New Southaate, Lon- 
don, England; Franz Tank, Institut fur Hochfrequenz 
Technik, Zurich F, Switzerland; W. N. Tuttle, Gen- 
eral Radio Company, Cambridge, Mass.; |. R. Weir, 
General Electric Company, Syracuse, N. Y. 


Army Orders Klystrons 


The U. S. Army has placed an order 
for 1155 klystron tubes with the 
Sperry Gyroscope Co., Great Neck, 
N. Y. This purchase of model 2K41 
reflex oscillators represents Sperry’s 
largest single postwar order for a 
standard uhf tube. 


TV Boom Predicted in ’49 


More than a million and a half tele- 
vision receivers will roll off produc- 
tion lines in 1949, according to a pre- 
diction by Frank M. Folsom, executive 
vice president of the Radio Corpora- 
tion of America. According to Mr. 
Folsom, the industry should produce 
more than 850,000 receivers and more 
than 60 television broadcasting stations 
should be in operation by the end of 
this year. Currently, about 500,000 tel- 
evision receivers are in the hands of 
the public and 31 television stations 
are on the air. 

“Complete coast-to-coast television 
networks are expected to be in opera- 
tion by the end of 1952, but even be- 
fore that time, regional links will 
connect San Francisco with its mu- 
nicipal neighbors,” he said. “With the 
West and the East linked by networks, 
national advertisers, no longer restrict- 
ed to individual local programs or 
shows on film, will present even finer 
talent in programs too costly for in- 
dividual station showings.” 


Cesar Ladeira (right) and 
GE expcrting engineer, 
television transmitter. Equipment _ simi- 
lar to this will be bought from GE by 
Mr. Ladeira for South America’s first 
television station at Rio de Janeiro 


New TV Chain in Midwest 


The newly-formed midwest chain of 
television stations affiliated with the 
American Broadcasting Company tele- 
vised the Notre Dame football game 
at South Bend, Indiana on Sept. 20. 
Originating with Chicago’s WBKB, 
the telecast of the game was carried 
through coaxial cables to WBEN-TV, 
Buffalo, N. Y.; WEWS, Cleveland; 
WSPD, Toledo, Ohio; and WTMJ-TV, 
Milwaukee. One game in October and 
two in November are on the TV chain 
schedule with the addition of the 
facilities of WXYZ-TV, Detroit. 


NEW NAMES AND ADDRESSES 


Robert Finlay, wartime procurement 
engineering counsel for the Halli- 
crafters Co. in Washington, has an- 
rounced the opening of his own offices 
at 104 Brookside Ave., Ridgewood, 
N. J. He will serve as liaison consul- 
tant between electronics manufactur- 
ers and government agencies. 

% * 


O. F. Walker, 
inspect a 5 kw 


Fairchild Recording Equipment 
Corp. has been formed to combine the 
manufacture and sale of a new pro- 
fessioral studio quality magnetic tape 
recorder with the line of disk record- 
ing sound equipment of Fairchild. 
Camera and Instrument Corp. Offices 
of the new corporation are at 30 
Rockefeller Plaza, New York City 20. 

it * 


Audio Equipment Sales, a division 
of F. Sumner Hall Inc., has moved its 
executive offices from 923 Eighth Ave., 
N. Y., N. Y., to larger and more con- 
venient quarters at 153 West 33rd St. 


C. P. Clare & Co., Chicago Relay 
manufacturers, have announced the 
appointment of E. L. Berman Com- 
pany, 1355 Market Street, San Fran- 
cisco 3, California, as their represen- 
tatives in Northern Cal. and Nevada. 


Ware New FMA President 


William E. Ware, manager of 
KFMX, Council Bluffs, Iowa has been 
elected president of the FMA for the 
coming year. He succeeds E. L. Dil- 
lard. E. Z. Jones, general manager of 
WBBB-FM was named vice president 
at the closing session of the Associa- 
tion’s second arnual convention, Sept. 
27-29. 


TVA Uses Kellogg Switchboard 


A three-position turret-type switch- 
board, manufactured by the Kellogg 
Switchboard & Supply Co., Chicago, 
has been installed at the central load 
dispatcher’s office of the Tennessee 
Valley Authority in Chattanooga. Al- 
most half of the TVA telephone circuits 
are “power line carriers” — telephone 
conversations are carried over high- 
voltage power cables instead of the 
usual telephone lines. 


BBC Freezes TV Standard 


The British Broadcasting Co. has an- 
nounced that the present operating 
standard of 405-line images for tele- 
vision stations in England will be 
frozen indefinitely. The BBC disclosed 
that recent design improvements are 
“not sufficient to justify a change of 
system which would make all the pres- 
ent receiving sets (estimated at 60,000) 
obsolete”. 


Awards to RCA Engineers 


Loren F. Jones, manager of research 
and development projects of the RCA 
Engineering Products Dept., and Hugh 
H. Spencer, manager of RCA Teleran 
sales, were awarded Presidential Cer- 
tificates of Merit at joint Army-Navy 
ceremonies in Wilmington, Del. on 
Sept. 20. Both were honored for their 
services while affiliated with the Office 
of Scientific Research and Develop- 
ment. 


Coming Events 


Nov. 4-6—National Electronics Confer- 
ence, Annual Technical Forum, 
Edgewater Beach Hotel, Chicago. 

Nov. 8-10—IRE and RMA Engineering 
Dept., Rochester Fall Meeting, Sher- 
aton Hotel, Rochester, N. Y. 

Nov. 14-20— National Radio Week, 
sponsored by the RMA. 

Nov. 29 - Dec. 1—Conference on Elec- 
tronic Instrumentation in Nucleonics 
and Medicine, Engineering Society 
Bldg., 29 W. 39th St., N. Y., N. Y. 

Dec. 10 - 11 — Southwestern IRE Con- 
ference, Baker Hotel, Dallas, Texas. 

Jan. 10-12—Symposium on High Fre- 
quency: Measurements, under spon- 
sorship of AIEE, IRE and the Na- 
tional Bureau of Standards, Dept. of 
ae gee Auditorium, Washington, 
D.C. 
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New Tubes 


Midget Thyratron 


are maintained through the life of the GL- 
5663, an inert-gas-filled midget thyratron. 
Its small size and light weight construction 


Low control-grid and shield-grid currents 


be ihe 


yk 
Sena Rick, 
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makes the tube adaptable to control and 
safety applications where compactness and 
weight are important factors. Peak inverse 
and peak forward voltage ratings are 500 
volts. Anode current ratings are 60 ma in- 
stantaneous and 20 ma _ average.—General 
Electric Corp., Syracuse, N. Y. 


Triodes, Thyratron 
and Half-Wave Rectifier 


Four new tubes are being produced by RCA; 
a half-wave vacuum rectifier, a medium-mu 
twin triode, a thyratron, and a power triode. 
The 6W4-GT (upper left in illustr.) is a half- 
wave vacuum rectifier tube of the heater 
cathode type designed for use as a damper 
triode in television-receiver circuits. It may 
also be used as a rectifier in conventional 
power supplies. The 5696 (upper right) is a 
gas-tetrode type miniature thyratron, partic- 
ularly useful in relay applications where low- 
heater-current drain and short deionization 
time are important. The 5713 (lower left) is 
a compact power triode of the forced-air- 
cooled type designed for vhf modulated class 
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C service. It has a maximum plate dissipation 
of 250 watts and can be operated with full 
ratings at frequencies as high as 220 mc. The 
19J6 (lower right) is a medium-mu _ twin 
triode of the miniature type intended for 
converter service in ac-de FM-AM receivers. 
It may also be used in oscillator, amplifier, or 
mixer circuits in television receivers of the 
transformerless type.—RCA Victor Div., Tube 


Dept., Radio Corporation of America, Harri- 
Son, N. J. 
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An Important Statement 
by 


MYCALEX 
CORPORATION OF AMERICA 


Your attention is called to the Mycalex 410 
advertisement appearing on the opposite page 
of this November issue of TELE-TECH devoted 
to Philco’s use of MYCALEX 410 parts to avoid 
drift in the natural frequency of tuned circuits. 


An explanation of the properties and advan- 
tages of Mycalex (glass bonded mica) 410, is 
given. 


Constant research, improved technics, ad- 
vances in the art, new, modern plant expan- 
sion, improved engineering, more efficient 
manufacturing equipment — now permit us to 
make available in increased quantities — 
Mycalex 410 — molded — at prices compara- 
ble to other less efficient molded insulations. 


MYCALEX 410 is now priced 
fo meet rigid economy requirements 


Any interest evidenced on your part in Mycalex 
products and services—will receive the prompt, 
courteous and intelligent attention of a com- 
petent Mycalex sales engineer. He will receive 
the fullest backing and cooperation from other 
factory executives — to serve you promptly — 
with a quality product and at 
an economical and fair price. 


SPECIFICATIONS: 


@ CARRIER FREQUENCY 
RANGE: Continuously variable from 20 
to 250 megacycles, in eight ranges. 
ACCURACY: Crystal frequency standard 
permits setting to .01%. Dial scale may 
be set to 0.1%. 

STABILITY: W arm-up drift less than .05%. 
LEAKAGE: Less than 10 microvolts. 


@ MODULATION 
Continuously variable from zero to 100%. 
ENVELOPE: Sinusoidal, or composite 
television. Bandwidth to 3 db is 4 Mc. 
Rise time from 10% to 90% modulation 
0.15 microsecond. Overshoot less than 
5%. Slope less than 5% on 60 cycle 
square wave. 
INPUT IMPEDANCE: 75 ohms = 10% 
(RMA Standard). 
INPUT LEVEL: 1.5 volts peak to peak 
minimum level for 100% modulation. 
Black negative polarity. 


110%; plate modulation. 


®@ OUTPUT 


LEVEL: Continuously variable from 0.3 
microvolt to 0.1 volt balanced to ground 


IMPEDANCE: (a) 107 ohms line to line 
(balanced). 
(b) 53.5 ohmsline to ground 
(unbalanced). 
(c) Suitable pads may be 
employed to alter these 
impedances, 


® DIMENSIONS 
OVERALL: Height—58%“; 
28%"; Depih—25 %". 
WEIGHT: Model 90—302 pounds. 
External Voltage Regulator 92 pounds. 
POWER SUPPLY: 117 volts, 60 cycles. 


Width— 


CTURERS OF 
MANUFA ators 


phase Sequence Indicators 


and FM Test 
Television arent 


MODULATION PERCENTAGE: Zero to” 


(measured at 100% modulation level). 


THE FIRST COMMERCIAL 
WIDE-BAND, WIDE-RANGE SIGNAL GENERATOR 
EVER TO BE DEVELOPED 


The Model 90 employs a master oscillator, 
buffer amplifier and modulated power am- 
plifier. The push-pull buffer eliminates inci- 
dental frequency modulation. 


Features: A self-contained crystal calibrator 
and individually calibrated dial scales permit 


frequency settings to a high degree of accuracy. A 
built-in video modulator with manual or automatic dc 
inserter, designed to operate from a standard RMA 
composite signal. Continuous monitoring is provided by 
built-in oscilloscope. 


This signal generator meets the most exacting standards 
required for high definition television use. 


ADDITIONAL DATA ON REQUEST 


MEASUREMENTS 


CORPORATION 


BOONTON 


NEW JERSEY 


Test Equipment 


Pulse Generators 


Models P54 and P55 pulse generators supply 
rectangular pulses of variable frequency, 


width, amplitude and of either polarity si- 
Both units have internal cir- 


multaneously. 


cuits to provide the repetition frequency. An 
outside beat oscillator is not necessary to 
trigger the pulses. Hard tubes are used in 
both models. Pulse widths of 1.5 to 70 micro- 
seconds are available in either generator and 
the P54 has a low amplitude scale which 
produces pulse widths of 0.75 to 22 micro- 
seconds. Model P54, the: larger of the two 
units, consumes 125 watts at 110 volts, 60 
cycles. The P55 has the same power supply 
requirements and uses 44 watts.—Raymond 
M. Willmotte, Inc., 1469 Church St., N. W., 
Washington 5, D. C. 


Audio-Frequency Meter 


Wide range (20 to 20,000 cycles) and high 
accuracy (0.5%) are featured in the 1141-A 
bridge-type audio frequency meter. Null may 


be detected with a headset or vacuum tube 
voltmeter. The inherent frequency response 
characteristics of the Wien bridge circuit also 
enable the instrument to be used as an ad- 
justable-frequency filter.—General Radio Co., 
275 Massachusetts Ave., Cambridge 39, Mass. 


Calorimeter 

Measurement of rf power in a series of 
frequency bands between 2600 and 26,500 
me is facilitated by a _ recently-developed 
calorimeter. The heart of the apparatus is a 
compartmented glass water load internally 


connected inside a waveguide section that ab- 


sorbs the entire energy. Limit of power meas- 
urement is that amount which causes circu- 
lating water in the water load to release 
dissolved gases (about 60° C.). Although 
capable of measuring from about 5 watts up- 
ward, the. percentage of accuracy increases, 
rather than decreases, with increase of power 
measured. Accuracy of approximately 2 watts 
is provided at average power readings of 100 
to 500 watts——De Mornay Budd, Inc., 475 
Grand Concourse, New York 51, N. Y 
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Basic Oscilloscopes 

Rack panel oscilloscopes for two, three and 
five inch tubes, known as 90902, 90903, 90905 
respectively, are inexpensive basic units in- 
corporating power supply, brilliancy and cen- 


tering controls, safety features, magnetic 
shielding, switches, etc. As a transmitter 
monitor, no additional equipment or acces- 
sories are necessary. Trapezoidal monitoring 
patterns are obtained by feeding modulated 
carrier voltage from a pick up loop directly 
to vertical plates of the CR tube and audio 
' modulating voltage to horizontal plates. — 
James Millen Manufacturing Co., Inc., 150 Ex- 
change St., Malden 48, Mass. 


) 

DC Oscilloscope 

A new high-sensitivity model of the Furze- 
hill 1684D oscilloscope has been developed 
with a stable gain approaching 10,000 times. 
Known as the 1684K, it employs the same 
direct-coupled circuiting as the 1684D and 
is designed to meet the needs of strain-gage 
work and other applications where a high 


amplification factor is required. It has dc 
amplifiers on both axes with sensitivity of 
one millivolt/in. Frequency range is from 
zero (dc) to 300 ke. Phase distortion is zero 
from de up to 60 ke. Sweep expansion up to 
five screen diameters is available, and the 
time base has automatic self-limiting syn- 
chronism from positive or negative pulses. 
The special fine-focus 3%-in. tube is fitted 
With a visor which retracts.—American Brit- 
ish Technology, Inc., 57 Park Avenue, New 
York 16, N. Y. 


Modified Mega-Match 

A special coaxial detector and delay line 
have been incorporated in a modified model 
of the Mega-Match which displays reflected 


es 


energy in bandwidths of 30 mc anywhere be- 
tween 10 and 500 mc. The original model 
displayed reflected energy from an antenna 
or termination anywhere between 10 and 250 
Me. Other performance specifications on the 
modified model are the same as the standard 
model.—Kay Electric Co., Pine Brook, N. J. 
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WANT TO MAKE SOMETHING 


OF IT? 


Pictured above is a tube of Taylor Laminated Phenol Fibre, 
just as it comes from our production line. 

Pictured below is a coil form . . . quickly fabricated from 
this same tube. Note the precision of the punching and 
threading. 

Sheets, rods, and tubes of Taylor Laminated Plastics possess 
so many properties, physical and electrical, of interest to 
industry . . . and adapt themselves to such a variety of fabri- 
cation processes . . . that their usefulness grows and grows 
and grows. 

If you want a dependable source of supply for Phenol Fibre, 
Vulcanized Fibre, or special laminates. . . or if you’re interested 
in having completed parts or sub-assemblies delivered on 
schedule at your plant . . . get in touch with Taylor. Send a 
sketch or blueprint, if you will, and we’ll tell you exactly what 


we can do for you. Expect plenty; you won’t be disappointed. 


TAYLOR FIBRE 
COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE-VULCANIZED FIBRE « Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNA. Pacific Coast Plant: LA VERNE, CAL. 


Offices in Principal Cities 


| 


| 
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Parts for Designers 


Coaxial Attenuator Pad 


A symmetrical, unbalanced attenuator pad 
has been designed to form an integral part 
of a coaxial line producing a minimum of 
reflections. Each pad consists of two series 
elements and one shunt element. The series 


The NEW General Electric 
Variable Reluctance Cartridge 


for Long Playing Records 


@ Specifically designed for the new long playing 
records .. . high compliance ... low mass 
stylus assembly 


@ Equipped with 1 mil tip radius sapphire stylus 


@ Can be used with standard G-E preamplifiers 


Place your order today! 


General Electric Company, Electronics Park, 
Syracuse, New York 


168-G10A 
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elements are made of glass rods which are 
coated with a metal film about one millionth 
of an inch thick. A glass disc is employed 
as the shunt element which is also coated 
with a metal film.—Weinschel Engineering 
Co., 123 William St., New York 7, N. Y. 


Capacitors 

Recommended for ultra high 
rf bypassing, 
Plasticon TS 
“Texlon’’ film 


temperature, 
and dc applications, the new 
capacitors have dielectrics of 
and “Silicone” fluid. Both ma- 


terials are unusually temperature-stable and 
have low dielectric losses. Type TSG103 is a 
-01 wfd., 500 volt de capacitor whose dissipa- 
tion factor at one mec is .0003 at 70° C. and 
.001 at 130° C. At 60 cycles, the dissipation 
factor is as low as .0002-.0003. The tempera- 
ture coefficient is negative; 300-400 parts per 
million per degree C.—Condenser Products Co., 
1377 N. Branch, Chicago, Ill. 


Potentiometer 


A special method of 
resistances provides high, uniform resolution 
in a recently designed, high-precision two- 
inch potentiometer. Linearity of linear wind- 


winding non-linear 


be 


ings may be obtained to an accuracy of 0.2% 
of total resistance and for non-linear function, 
the variation of resistance with shaft rota-, 
tion may be made to conform to the desired 
function with 1% of total resistance. Rotor 
take-off assembly utilizes two brushes with 
precious metal contacts. Maximum electrical 
rotation is 320°.—Technology Instrument Corp, 


1058 Main Street, Waltham 54, Mass. 
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Filter Capacitors 


Type NF-1A149 capacitor has been devel- 
oped to control radio interference caused by 
fluorescent lamps and can also be used with 
considerable effectiveness on other types of 
electrical equipment. Connection is across the 
hot cathode of fluorescent lamps. It is wax- 
sealed and rated at 330 volts ac with a 
capacity of .006 mfd. 

Another capacitor which is highly effective 
when connected across the power line of 
both hot and cold cathode fluorescent lamps 
ean also be used with many electrical appli- 
ances such as fans, motors, drills and vacuum 
cleaners. Known as the NF-10135, it is rated 
at 250 volts ac. — Cornell-Dubilier Electric 
Corp., South Plainfield, N. J. 


DPC Carbon Resistors 


Deposited carbon resistors, DCF for appli- 
cations up to one watt, and DCH for appli- 
cations up to two watts, are being made by 


f 


depositing pure crystalline carbon film on spe- 
cially compounded ceramic rods. Multiple lay- 
ers of insulating varnish protect each unit, 
and soft copper leads securely anchored to 
silvered brass caps insure positive contact. 
These dc resistors are available in one, two, 
and five percent tolerances.—International Re- 
sistance Co., 401 N. Broad St., Philadelphia, 


Pa. 
DC Relay 


In assemblies where space is limited and 
control requirements do not exceed SPDT, 
the type E sensitive dc relay may be utilized. 
This unit, with an overall size of 2% x1%x 


1% in., has a contact capacity up to 5 amps. 
at 25 volts non-inductive load. Power con- 
sumption is 60 milliwatts—Comar Electric 
_" 3148 N. Washtenaw Ave., Chicago 18, 


Transducer 


Small and light weight, the new Kollsman 
Transducer provides a highly accurate and 
precise means of obtaining an electrical sigt- 
nal which is a function of air speed, altitude, 
t 


differential pressure and gage pressure. The 
use of jeweled bearings, spring pivots, light 
Weight parts and precision gears, has kept 
Mechanical friction to a minimum. Units 
are temperature-compensated for tempera- 
tures from—20° to +50° C.—Kollsman Instru- 
ment Div., Square D Company, 80-08 45th 
Ave., Elmhurst, New York 
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AN ENTIRELY NEW 


AUTOMATIC DEHYDRATOR 
BY 


Andrew 


For pressurizing 
coaxial systems 
with dry air 


WRITE FOR 


BULLETIN 
85 


Now, for the first time, here is an automatic dehydrator that operates at line pressure! 
This means, (1) longer life, and (2) less maintenance and replacement cost than any 
other automatic dehydrator. 
Longer life because the compressor diaphragm operates at only 1/3 the pressure used 
in comparable units, vastly increasing the life of this vulnerable key part. 
Reduced maintenance and replacement costs because new low pressure design elimi- 
nates many components. 
Operation is completely automatic. Dehydrator delivers dry air to line when pressure 
drops to 10 PSI and stops when pressure reaches 15 PSI. After a total of 4 hours’ running 
time on intermittent operation, the dry air supply is turned off and reactivation begins, 
continuing for 2 consecutive hours. Absorbed moisture is driven off as steam. Indicators 
show at a glance which operation the dehydrator is currently performing. 
Output is 1% cubic feet per minute, enough to serve 700 feet of 6Ys” line; 2500 feet 
of 3%” line; 10,000 feet of 1%” line or 40,000 feet of 7%” line. Installation is simple, 
requiring only a few moments. i 
Important! Not only is this new differently designed Andrew Automatic Dehydrator i 
completely reliable, but it is available at a surprisingly low price. 4 


Arden 


363 E. 75th STREET, CHICAGO 19 


Eastern Office ANDREW CORPORATION, 363 E. 75th St., Chicago 19 


421 Seventh Avenue, New York City Please send me Bulletin 85 describing the new Type 1900 
Andrew Automatic Dehydrator. 


Name. 


TRANSMISSION LINES FOR AM, FM, Title 
TV.. DIRECTIONAL ANTENNA EQUIP. 

MENT. ANTENNA TUNING UNITS. TOWER Company. 
LIGHTING EQUIPMENT. CONSULTING Raiieee 
ENGINEERING SERVICE. 


City. Zone____ State. 
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ACCURATE’S 


.. they are your 


assurance of 
getting the RIGHT 
spring for the job 


at lower ultimate 


@ Modern, precision 


spring making machines 


and experienced spring 


making personnel — 


this is the combination that | 


guards the uniformly high 
quality of Accurate springs. 


And Accurate goes beyond just 


making good springs. If you 


wish, Accurate engineers will sit 


down with you while your product 


is still on the drawing board 


and help you with 


your spring problems. 


Whatever your spring 


requirements, get in touch 


with Accurate, today. 


ACCURATE SPRING MFG. CO. 
3808 W. Lake Street, Chicago 24, Illinois 


eeeacv ene eeeeeveeeeeee ee eeeseeeeeeeeee ee ety 


FOR FAS7 DELIVERY AND SERVICE ON 


NUTS 


TURN TO WESTFIELD 


WHEN IT’S HIGH GRADE NUTS, 
Standard or Custom Made, turn to 
Westfield for fast delivery and serv- 
ice. You'll find Westfield big 
enough to meet your needs on time 
and right— not too big to take an 
active, practical interest in your 
special requirements . . . Westfield 
Nuts are milled from the bar to exact 
specifications. They're economical in 
themselves and speed up assembly 
line production .. .Tell us your 
needs! Send drawings and data for 
suggestions and ovrices! Write or 
call Department 801. 


WESTFIELD METAL PRODUCTS C0. ** 


WESTFIELD, MASS. 


R000 


a 


00 


Oey 


HUE PNIE IR proouets 


fr RADIO: TELEVISION 


PERMANENT MAGNET 
ION TRAPS 


For use on television cathode ray 
tubes of 10, 12 and 16 inch six, 
Heppner is equipped to manufac- 
ture ion traps to your specifications, 
matching any required field 
strength. 


Heppner also manufactures focus 
coils, and stands ready to work with 
your engineers in developing allied 
products. Inquiries invited. 


SUPER QUALITY PM 
ALNICO 5 SPEAKERS 


Heppner speakers of the PM type 
using Alnico No. 5 are high-per- 
formance speakers of exc. ptionally 
high quality at a reasonable price. 
Now available in production quan- 
tities are 3/2, 4, 5 and 4 x 6 inch 
models. 


We invite your inquiries. 


HEPPNER MFG. CO., 4808 N. Drake Ave., Chicago 25, Ill 
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Sound Equipment 


Turntable Motors 

Two-rim drive, dual-speed turntable motors 
have been developed which will operate 
standard 9 and 10 in. turntables at 78 and 


33 1/3 rpm. Model DR (illustr.) is a deluxe 


rim drive four pole motor equipped with a 
simple mechanism for shifting from one 
speed to another. Model DM is a compact, 
low cost dual speed phonomotor with external 
speed change control, and is approximately 
the same size as present speed turntable mo- 
tors.—General Industries Co., Elyria, Ohio 


Portable Wire Recorder 


Model A-725 is the third addition to the 
Air King line of wire recorders. It is packaged 
as a unit, includes amplifier and speaker; has 


immediate playback; records from micro- 
phone, radio phonograph or telephone; auto- 
matic shut-off at end of play or rewind of 
wire; crystal microphone; makes permanent 
recordings or erases automatically when re- 
cording over used wire; and has plug for 
cable to record from radio or phonograph.— 
Air King Products Co., Inc., 170 53rd St., 
Brooklyn 32, N. Y. 


Amplifier 

Standing wave voltage ratio when used in 
connection with square law detector probes 
and sletted waveguides may be determined 
with the TAA-16 amplifier, a unit with two 


inputs, selectable by switch for rapid compari- 
Son. Operation can be wide band or highly 
Selective; frequencies are from 500 to 5,000 
cycles. Output meter is calibrated directly 
in standing wave voltage ratio. Full scale 
meter readings are obtained with 15 micro- 
Volts at the input under wide band opera- 
tion, while 10 microvolts signal will produce 
this result under selective operation.—Brown- 
ing Laboratories, Inc., 750 Main St., Win- 
chester, Mass. 
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TO SERVICE PRESENT 
and FUTURE T-V SETS... 


THE MEGA-LINE 
OF INSTRUMENTS 
COVERS ALL 
CHANNELS 


Think that statement over before you spend even 
a few dollars for any sweeping oscillator . . . 

With any Mega-Sweep you can cover any pro- 
en any future channel, 
even above 500 megacycles, is added you will 
not have to fuss around with special adjustments 
or added equipment . .. or buy new equip- 


posed frequency ... 


ment .. The MEGA-SWEEP covers 
ease and accuracy... 


The News of Radio 


RCA Will Study Ultra-High Frequencies 
in Search for Television Channels 


Plans for the study of ultra-high 
frequencies to determine whether 
they can accommodate the expan- 
sion of television broadcasting were 
announced yesterday by Dr. C. B. 
Joliffe, executive vice president in ew 
charge of RCA Laboratories. At 


the same time the Radio Corpora- 
tion of America applied to the 


Federal Communications Commis- A ; 
sion for a license to install an ex- \ 4 


perimental station in Washington 


megacycles, already set aside by 
the FCC for future television de- 
velopment, is the only part of the 
e 2 spectrum where television can look 
it with hanrels in view of the 

frequencies | 


THE MEGA-SWEEP 


Wide Range Sweeping Oscillator 

... DISPLAYS PASS BAND... 

Features: Frequency Range — 50 

kilocycles to 500 megacycles and 

up to 1000 mc . . . Frequency Sweep Adjustable 
from 30 megacycles to 30 kilocycles throughout 
the complete spectrum . . . Continuously variable 
attenuator . . . Low amplitude Modulation while 
sweeping—less than 0.1 DB per megacycles .. . 
Precision wavemeter. High and Low level output. 
Sweep voltage output for driving oscilloscope. 

Price $395.00 f. o. b. factory 


THE 
MEGA-MARKER SR 


For Rapid and Accurate Align- 
ment of Television Receivers. The 
MEGA-MARKER SR. Provides a 

precise source of frequencies (accuracy .01%) 
one at the sound carrier in each of the twelve 
television channels. ‘ 

MEGA-MARKER SR. can also be used alone 
for the alignment of the local oscillator for all 
twelve channels. 

The single-dial control gives a rapid and 
efficient means of frequency selection. 

The MEGA-MARKER §R. Facilitates the align- 
ment of the r. f. channeis in the same manner 
that the MEGA-PIPPER and MEGA-MARKER 
facilitate the i. f. alignment. 

. 117 volt 60 cycle Size 8 x 16 x 8 
Weight 15 pounds Price $195.00 F. O. B. Factory 


THE MEGA-MARKER 


Precision variable marker os- 
cillator having a range of either 
19 to 29 or 29 to 39 megacycles 
for the television i.f. band. 

Crystal oscillator for the alignment of inter- 
carrier i. f. and discriminator (4.5 mc) 

A large easily read dial provides over 12 inches 
of calibrated scale length. Thus it may be read 
to accuracies of 0.02 megacycles. 

Included in the MEGA-MARKER is a crystal 
oscillator which provides accurate check points. 

The MEGA-MARKER is a valuable accessory 
for television applications of the MEGA-SWEEP 
and MEGA-MATCH. 

For a high order of stability the regulated 
power supply of the MEGA-SWEEP or the 


MEGA-MATCH is used. 
Weight 5 lbs. size 7 x 10 x 6 
Price $60.00 f. o. b. factory 


THE MEGA-PIPPER 


The MEGA-PIPPER is a new 
production and service alignment 
instrument. By the use of this 
unit in conjunction with the 

MEGA-SWEEP or MEGA-MATCH it is possible 
to quickly and accurately align television receivers. 

The MEGA-PIPPER gives four precise crystal 
positioned pips. These pips establish the picture 
and sound carrier points, ana also the adjacent 
channel carrier points. Thus the MEGA-PIPPER 
is an instrument which will save many hours 
of time spent in alignment. 

Inasmuch as the pips are fed directly into an 
oscilloscope, the pips are visible at all times, 
even in the traps where the highest precision 
is desired. 

Self contained power supply. 

Weight 15 Ibs. Size 6 x 16 x 8 
Price $150 F. O. B. factory 


KAY ELECTRIC CO., 23 MAPLE STREET, PINE BROOK, NEW JERSEY 


Also Manufacturers of the Megalyzer, Mega-Match and Mega-Pulser. 


For higher values of QQ 


IN TELEVISION - FM > AM & AUDIO 


Use 
MOLDITE 


PRECISION 


IRON CORES 


Permeability Tuning 
Coil Trimming 
Critical Alignment 
General Slug-tuning 
e 


MOLDITE CORES are made to exact specifications, 
using an exclusive powder mix for each specific re- 
quirement, plus new methods of processing and 
mass production. 


RESULT—Higher quality and economy; greater 
cireuit stability and flux density. 

SAMPLES on request for design, test and pre- 
production purposes. For quick, exact 
duplication of cores, send for Moldite 
mix numbers plotted on frequency 


NATIONAL MOLDITE COMPANY 
25 MONTGOMERY ST., HILLSIDE 5, N. J. 
Iron Core Specialists .. . Member R.M. A. 
WESTERN REP. MID-WESTERN REP SO. AMERICAN REP. 
Perimuth-Colman Assoc Irving Rose Jose Luis Pontet 
942 Maple Avenue 314 No. Michigan Ave. Cordoba 1472 
Los Angeles, Calif. Chicago, Ill. Buenos Aires, Argentina 


is 1 - aan 
5 fit.o™ lation. 
easy on $12.29 


oy instructio 
14-001.-.---*""" 


r long and 


qomnrecevwotess | | Va and theylived happily ever after 


1 windings ore perfectly mated fo 


Your ~~ when the bases are 


useful li 


: nstallat ion. 


an PRECISION BOBBINS 


Precision provides the strength, the insulation, the 
dependability by the most thorough specialized engi- 
neering, exactly to your specifications. 


Spiral winding of the tube — heavy heat-treated 
compression — swaged tube ends securely locked — 
impregnation of the complete assembly are factors 
of Precision’s exceptional service. Lightest of all 
coil bases. Permit larger gauge, or more wire of 
same gauge in winding area. 

; Let us make up samples for your requirements. 
-Leaa. e 

List $16.25 Also mfrs. of dielectric tubes, round, square, rec- 
tangular, any length, ID or OD; coil forms; spools; 


se : dust caps and thread protectors. 
Engineered electrically and me- 
in the Amphenol Antenna 


ROUND » SQUARE - RECTANGULAR --- any 


AMERICAN PHENOLIC CORPORATION PRECISION PAPER TUBE co. 


18 SO. 54TH AVENUE 2507 W. Charleston St., Chicago 47, Ill. 
CHICAGO 50. ILLINOIS Plant No. 2 at 79 Chapel St., Hartford, Conn. 
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Portable Amplifier 

A lightweight, portable remote amplifier 
(BN-2A) designed with a _ built-in power 
supply to operate from batteries or standard 
115-volt, 60 cycles ac outlets is now available. 
The three amplifier channels use RCA type 


1620 indirectly-heated tubes, shock mounted 
to insure low microphonics. Each channel 
offers an overall gain of 92.5 db. The ampli- 
fier nus capacity for four microphone inputs, 
the third and fourth switchable to channel 
three.—RCA Victor Div., Radio Corporation 
of America, Camden, N. J. 


LP Cartridge 


Featuring a low mass stylus assemhly and 
high compliance for more faithful tracking, 


E 
L 
\ 


the new variable reluctance cartridge has 
been designed especially for long-playing 
records. Stylus is a sapphire with a diameter 
of one mil. The new cartridge is one-third 
smaller than previous models.—General Elec- 
tric Company, Syracuse, New York. 


Studio Ribbon Microphone 
Frequency range of a new studio ribbon 

microphone, currently in production, is 40 to 

14,000 cps. The unit is shock-mounted in rub- 


ber and will not be affected in any way by 
altitude moisture or temperature. Output is 
—o6 db; harmonic distortion is less than 1%. 
Model R80L has a 200-ohm output; model 
R80H has high impedance output.—Amperite 
Ce., Ine., 561 Broadway, New York 12, N. Y. 
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Phileo— in common with other leading manufacturers of 


television equipment—has put its stamp of approval on 
Ucinite parts and assemblies. A few of the many we are 
currently supplying to the industry are shown above. 

Our design engineers welcome the chance to work with 
other progressive electronic concerns who demand top 
quality and service. The Ucinite Company, Newtonville, 


Massachusetts. 
Weintte 
| ELECTRONIC ASSEMBLIES RADIO + AUTOMOTIVE 


Division of UNITED-CARR FASTENER Corp. 
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DON'T CONTRIBUTE 10 LOWER COSTS 


It may be wise for you to analyze carefully the 
spring requirements of your products to make sure 
you are not wasting money through “Luxury” speci- 
fications. Possibly, through habit, you are using the 
same springs for one product that you use for 
another because they “operate successfully.” Or your 
product’s present design doesn’t demand the same 
“fussy” springs the old design called for. You may 
be using ground end springs, for example, when they 
are unnecessary, or you may specify tolerances to 
plus or minus 2 or 3% when even a 10% tolerance 
would be sufficient for the job to be done. 


Unnecessary specifications add to the cost of 
springs—and to the unit cost of products. Many 
times, product design can be altered ever so slightly 
to take advantage of a more economical and equiva- 
lent spring. 

All these things are quickly recognized by Lewis 
Spring engineers. They are experienced in all phases 
of spring design, production and applicability to pro- 
ducts. ‘ Lewis has saved manufacturers thousands of 
dollars’ by recommending and supplying the most 
practical and economical springs for the job. 

There is a Lewis representative near you ready 
to help solve your spring or wireform problems. We 
shall be glad to send him to see you, with no obli- 
gation, of course. Wire or write us. 


LEWIS SPRING & MFG. CO. 
2654 NORTH AVENUE, CHICAGO 47 


So) 


= SPRINGS 
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THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 


ea 


, 


NOW 


MIDGET 


25 watts, 6 volts 


4 SOLDERING IRON 


PIN-POINT PRECISION © LOW-COST OPERATION 


Only 8 inches long . . . weighs less than 2 ounces... 
with 1/8- and 1/4-inch tips! The new G-E Midget 
soldering iron really ‘‘goes places” in those complex, 
close-quarter assemblies. Its cool, easy-to-grip handle 
and its featherweight make it as simple to use as a 
pencil—permitting pin-point precision . . . giving faster, 
stronger, neater joints. 

This G-E iron combines big-iron performance with 
midget-iron economy. The famous Calrod* heater is built 
right into its Ironclad-copper tip—giving a rapid heat flow, 
delivering a full 25 watts to the work. The Midget solder- 
ing iron will do jobs formerly requiring much heavier, 
higher wattage irons. Only $5.40, list (without transform- 
er). See your local G-E Apparatus Distributor today! 

*Reg. U.S. Pat. Off. 


GENERAL (6) ELECTRIC 


of ELECTRO- MAGNETIC CONTROL 


ov eine NB ae Nic a 


SERIES 220 RELAY 

This small relay is capable of 
handling 20 amps at 220 v., the 
leader in its size and price field 
for inexpensive, compact, heavy SERIES “R’’ STEPPER 
cuentas a hae Y Prats 9! Used for cycle control requiring continuous 
caetsah eiaiedan an din Sree os sequence repetitive operations; to remotely 
Scien, aunder euauaee g " cnines, — select and control multiple circuits; can be 

Ys ers, Orc. furnished to rotate continuously, reset 


- automatically or to pulse both clockwise 
Write—tell us your control problem. ‘and counter clockwise on the same unit 


Get specific recommendations. with up to 100 contacts on a disc. 


GUARDIAN @/ELECTRIC 


1607-M W. WALNUT STREET CHICAGO 12, ILLINOIS 
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


TELE-TECH ¢ November, 1948 


Test Equipment 


Tube Tester 

Model 553 DM tube tester incorporates the 
Hickok dynamic mutuak conductance circuits 
and complete flexibility has been provided 


in selector switches to take care of unusual 
base pin connections. It tests all present-day 
tubes and has provision for new tube designs 
so tester cannot soon become obsolete. Tube 
data is inscribed on roll chart in panel and 
micromho ranges 0-3000, 00-6000, and 0-15,000 
are provided. Power supply requirements are 
100-130 valts, 50-60 cycles.—Hickok Electrical 
Instrument Co., 10606 Dupont Ave., Cleveland 
8, Ohio 


Phase-Sequence Indicator 

No moving parts, bearings, or pivots are 
features of the new phase-sequence indicator 
which may be used in 120-, 240-, or 480 volt 


circuits at 25, 50, and 60 cycles. Housed in 
a leatherette-covered wooden case, the new 
unit is equipped with three 30-in. leads 
equipped with insulated clips. The indicator 
may be used to determine the proper con- 
nections for paralleling generators, trans- 
former banks and power buses; to check 
vacuum-tube, thyratron, rectifier, and _ in- 
verter installations; and to study vector re- 
lations of polyphase circuits.—General. Elee- 
tric Co., Schenectady 5, N. 


Recording Sound Analyzer 


Frequency analysis. of a complex wave from 
25 to 7500 cps can be recorded on a 4-in.-wide 
calibrated scale by models FR and FR-1 in 
conjunction with the General Radio Com- 


Pany’s model 760-A sound analyzer. A me- 
chanical link unit automatically drives the 
frequency-sweep dial of the analyzer in 
Tegister with the calibrated chart movement. 
The full frequency spectrum from 25 to 7500 
‘ps can be recorded in a few seconds. The 
Tecorder may be used separately as a sound, 
Power, or voltage level recorder.—Sound Ap- 
Paratus Co., 233 Broadway, New York 7, N. Y. 
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BUD TELEVISION 
ANTENNA BOOSTER 


Ss, TELEVISION 


Changes } . a erga 0378 


" FRINGE” AREAS to 
“ TELEVIEWER” AREAS 


Now you can get amazing reception from your television set — regardless of make — with 
this new BUD Television Antenna Booster. Made to the same high standards for which all 
BUD products are recognized, this unit brings NEW realism to television pictures. 

The BUD Television Antenna Booster not only cuts out much of the interference from 

other types of radio stations, but it builds up the tuned-in television picture so that it is sharp, 

clear and steady. 
1. Enables the use of indoor antennas in many installations. 
2. Reduces interchannel interference and interference from short wave, FM and 
AM stations. 

- Increases antenna gain to give a steadier, clearer picture. 

Works with any television receiver. 

Enables the use of many television sets on one antenna. 

Self-contained power supply with pilot light. 

. Cabinet and chassis made of Aluminum with beautiful brown finish. 

Produces a marked improvement in reception when connected to a FM 
receiver. 

- MODEL TAB-98 HAS TWO ANTENNA INPUTS. ELIMINATES THE 
NECESSITY OF DISCONNECTING ANTENNA WHEN CHANGING 
FROM LOW TO HIGH CHANNELS. 

10. Model TAB-98 works efficiently on all channels and the TAB-99 works like 

a charm on channels 2 to 6 inclusive. 
$24.95 


Catalog No. TAB-98 - Catalog No. TAB-99 
pT ee ee rarer $29.95 List: Pelee--... ices 


P SNayay 


Catalog No. 500 
or 501. Size 444” 
x 244" =) 3%". 
List Patee 2.6.54. 


$5.00 


‘Ham Interference 
with 
BUD WAVE TRAP 


Designed to eliminate interfercnce ccused by amateur radio transmission received through 
the AC line. It can be used in connection with any television, AM or FM receiver. Simple 
three point installation: 1. Plug the cord from the receiver into the receptacle in the wave 
trap. 2. Plug the cord from the wave-trap into the AC receptacle. 3. Adjust the condensers, 
by means of hand tuning extensions, until the interference has disappeared. 


IT IS NOT NECESSARY TO TAMPER WITH THE RECEIVER IN ANY WAY. Model 
WT-500 eliminates interference caused by operation on 10, 15, or 20 meter bands. Model 
WT-501 eliminates interference caused by operation on 40 or 80 meter bands. 


BUD RADIO Ine. 


2124 East 55th St., 
Cleveland 3, Ohio 


The Mark of perfection 


EISLER 


SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE OF 


INCANDESCENT AND 
FLUORESCENT 
LAMPS. 
LUMINOUS NEON, 
RADIO, X-RAY, 
TELEVISION, AND 
ELECTRONIC TUBES 
OF ALL TYPES 


am 
SPOTWELDERS 


WELDERS TRANSFORMERS FOR EVERY 

36 HEAD RADIO TUBE EXHAUST- Large or Small Contract SERVICE FROM 1% TO 250 KVA 

ING MACHINE WITH Spot and Butt Welding. SPECIAL TRANSFORMERS FOR 
BOMBARDER hak tor Gas: Gaibie ELECTRONIC DEVICES 


EISLER ENGINEERING CO., INC., 778 So. 13th St., NEWARK 3, N. J. 


lll 


GENERAL ELECTRIC. 
THERMOCELLS 
for 
ACCURACY 


G-E thermocells are as small as it is 
practical to make them and still retain 
all of the advantages which broaden 
their field of application and simplify the 
problems of design engineers. 

Design engineers will appreciate espe- 
cially the octal base feature. Add in these 
other major advantages in G-E thermo- 
cells—then specify them for every job 
you have under consideration. 


1. G-E thermocells are filled with an inert gas 
and sealed to inhibit atmospheric contamina- 
tion of both crystal and thermostat contacts. 

a Warm-up time is extremely short because of 
the low thermal capacity of the unit as a 
whole. 

3. The heat loss is low, which permits low 
operating power and consequently less load 
and longer life for the thermostat contacts. 
Radiant heat loss is minimized by the pol- 
ished chromium-plated shell. 

4. Durable platinum-iridium thermostat con- 
facts are used in G-E thermocells. 


A typical example of the G-E line of 
thermocells is the Type G31: 


Frequency Range ........ 2500-10,000 K.C. 
Size and Shape..............Same as 6L6 


Freq. Adj. at Normal 
Ambient Temperature..........-0015% 


Ambient Temp. Operating Range. .O to 55°C. 


Long Time Frequency Stability 
better than.............- 


Heater Power...........++022-++ 2.6 Watts 
Crystal Cuts Normally Used ....... AT & BT 
Electrodes and Mounting. ...Pressure Airgap 
Warm-up Time.........-- 15 Minutes 


For further information on this and | 
other G-E thermocells, quartz crystals | 


and germanium diodes write today to: 
General Electric Company, Electronics 
Park, Syracuse, New York. 


185-G2 


GENERAL (%) ELECTRIC 


New Parts for Designers 


DESIGNERS - ENGINEERS - MANUFACTURERS 
of MOLDED RUBBER PRODUCTS 


BUMPERS * BUSHINGS * EXTRUSIONS 
GASKETS * GROMMETS * MOLDS « RINGS 
ROLLS * SHEET * SLAB * SPRING * SPONGE 
TIRES * TUBING * VACUUM CUPS * WASHERS 


Several Thousand Items in Stock 
ATLANTIC INDIA RUBBER WORKS, inc. 
571 W. Poik St. - Harrison 8290 - Cuicaco 7. 

Write for Complete New Catalog! 


Electrolytic Capacitors 

Supplied in two and three lug terminal 
assemblies, type KP electrolytic capacitors 
are produced in 2%, 2%, 3%, 3%, and 4%4-in. 


3 
assemblies. The two lug units are available 
from 15 ufds. at 100 working volts to 80 
ufds. at 450 working volts. The three lug 
terminal assemblies are as suitable for dual 
capacity units as for the triple capacity ar- 
rangement.—Cornell-Dubilier Electric Corp., 
South Plainfield, New Jersey. 


Mercury Switches 


An electric weld, a 


recent technical de- 
velopment in the 


manufacture of Durakool 


mercury switches, seals hydrogen gas under 
pressure within the metal case of the switch. 
This pressure remains intact whether the 
switch is in use or inactive on a machine or 
in stock. The metal case acts as one elec- 
trode and make and break contacts are made 


between two mercury pools 
flow’’ 
corrosion. 
amps. 
without plastic case. 
available on order.—Durakool, Ine., Elkhart, 
Indiana. 


by a new subminiature, 
chanical 


in the ‘“‘double 
model, further reducing possibility of 
Models range from one to 65 
in capacity and are made with or 
Rubber insulations are 


Subminiature Switch 


Relatively large currents may be handled 
multi-channel me- 


switch which is presently being 


| 


oa 


Sea 


used in guided missiles, aircraft and balloons. 
Sampling rates up to 8000 rpm are available 
in two and four-pole switch models, each 
pole having 15 channels.—The Applied Sci- 
ence Corporation of Princeton, Post Office Box 
No. 44, Princeton, New Jersey. 


TAPE 


Find out about the remarkable new instrument that 
DOUBLES your playing time - cuts your tape costs 
in HALF! Write today for technical literature. 


YOU BUY ANY 


RECORDER... 


398-26 Broadway, New York 13, New York 


SINCE 1919 


INDUSTRIAL 
RUBBER 
PRODUCTS 
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RF Filament Transformers 

A high-voltage, corona-shielded, tuned 
transformer assembly has been developed 
which includes an octal socket for use with 


Only WARD LEONARD gévce you 
Vitrohm 
Plaque 
Resistors | 


For High 
_ Frequency Circuits | 


1B3-8016 type tube. Filament voltage is easily 
adjustable through a small access hole in 
bottom of the spun copper cup which permits 
tube use with voltages from 1 kilovolt to 20 
kilovolts. To obtain 20, 30, 40 kilovolts, or 
higher voltages, doubler, tripler or quadrupler 
circuits may be attached.—Spellman Televi- 
sion Co., Inc., 130 W. 24th St., New York 11, 
N.- 


High @ Chokes 


Although designed specifically for dynamic 
noise suppressor circuits, NSI-1 and NSI-2 
reactors may be used in any tuned circuits | 


FOR RHOMBIC ANTENAS 


These non-inductive Plaque resistors are 


For use as a terminating resistor, the especially suitable where a combination 
she. 1000 Onan, snl 406 alae of power and high frequencies exist. 
4 | individual use oa low power figs, Deep insulating barriers separate non- 
and parallel or series-parailel net- inductive winding. Special Ward Leon- 
- | works on high power transmitters. ard vitreous enamel—tough, crazeless, 
le 9 acid and moisture resisting—is fused 
re an * over the base, wire and terminals. Avail- 
- able from stock in 20, 40 and 125 watt 
sizes, in a wide range of resistance values. 
e AUTHORIZED DISTRIBUTORS EVERYWHERE 
WARD LEONARD ELECTRIC COMPANY 
Radio & Electronic Distributor Division 
GANG MOUNTING 53-T West Jackson Blvd., Chicago 4, U.S.A. 
a Two or more Vitrohm Plaque Re- 
requiring the given inductances. Inductance | Sistors may easily be gang to ob- 
values, 2.4 and .8 henrys respectively, are tain other desired wattages and re- 
accurate within plus or minus 5% with up sistances. Illustration above shows 
to 15 ma of de. Units have a minimum Q of | method of mounting two units to- 
20.—Chicago Transformer, 3501 W. Addison gether. 
Blivd., Chicago, Ill. 
Replacement Transformers SEND FOR HELPFUL 
Three new types of replacement trans- CATALOG 
formers, the Universal Output, Universal Line, Catal D 
and Single Output may be used in conjunction atalog D-130 gives com- 
bletwe data and listings on 
stock units available in Re- 
- , sistors, Rheostats, and Radio 
Amateur Relays. 
Send for your copy today! 
es 


Fabricated Plate ELECTROLYTICS 


Manufacturers of Quality Capacitors — Oil and Wax 


* RADIO * AUTOMOTIVE 
* TELEVISION * ELECTRONICS 


* MOTOR STARTERS * POWER FACTOR CORRECTION 


Your Specifications for Quotation will be given 
Prompt Attention 


With Utah’s present speaker replacement line 
and matth tubes in common use. Each trans- 
former must pass moisture and operational 
tests, thus assuring complete waterproofing. HICAG 0 0 N DENSER i é Y RAT 0 N 
The three types are available in eight sizes.— 
Utah Radio Products, 1123 East Franklin 

ee St., Huntington, Ind. 
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Used by the leading 
manufacturers for 


SPEED - ECONOMY - UNIFORMITY 


in Fabricating 
COMPONENTS - ASSEMBLIES 
RECEIVERS - TRANSMITTERS 
INSTRUMENTS - ACCESSORIES 


AUTOMATIC STAKING 
The Modern Assembly Method 


This HIGH SPEED 
Staking Machine is 
a modern and ver- 
satile machine, de- 
; signed for fast, in- 
eo. expensive, uniform 
* assembly work. In- 
experienced opera- 
tors produce over 
1,000 parts per hour. 
Equally adapted for 
eyeletting, inserting 
grommets,  burring, 
and pointing with 
platinum, tungsten 
or silver. Made in 4 
sizes, manual or mo- 
tor-driven. 


HEAVY DUTY HIGH SPEED 
RIVETING HAMMER 


Size 2-AHD, shown 
here, has capacity of 
1%” to 38/16” and is 


especially suited to the 
requirements of radio 
and electrical manufac- 
turers who not only do 
extensive riveting but 
also have variously 
shaped projections to 
be hammered or headed. 
This machine performs 
many other operations 
such as flanging, bead- 
ing, shearing, punching, 
staking, straightening, 
planishing, seam-flat- 
tening, swaging, etc. 
Available in bench and 
floor types. 


Free RIVETING ANALYSIS 


Many of our customers have availed 
themselves of our Engineering Service 
by sending us sample assemblies with 


locse rivets, pins, studs, etc. After 
processing, we submit a complete ana- 
lysis and recommend the proper HIGH 
SPEED equipment. YOU may have 
this service, without obligation, merely 


by sending us blueprints or sample 
assemblies. 


Complete. Catalog on Request 


| plementing the above recommenda- 


| industry cooperation and the ulti- 


THE HIGH SPEED 
HAMMER COMPANY, 


RIVETING HEADQUARTERS 
02 NORTON ST 


INC. 


ROCHESTER 5, N. Y. 
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Military Production 
(Continued from page 53) 


5. When desired by industry, the 
Government Services, including 
the Army, Navy and the Air 
Force, to make available highly 
qualified officers, ready for re- 
tirement, who can head up the 
Government departments of indi- 
vidual companies, act as consult- 
ants to those departments, or 
otherwise be available to assist 
and participate with manufactur- 
ers in establishing and building 
up military-equipment divisions 
which can be operated on a profit- 
able basis by industry. 
As a prelude to setting up Service 
and industry committees and to im- 


tions, the RMA strongly urges that 
the radio and wire communications 
manufacturing industries be di- 
vorced from each other for plan- 
ning consideration, below top exec- 
utive levels. 


Aim of Plan 


The aim of this Plan is to create 
as Many prime contractors as pos- 
sible, and get the industry, as a 
whole, back into Government busi- 
ness. Its object is to tie-in spreading 
of the production load with current 
procurement. This is the first and 
fundamental step. With the industry 
integrated as proposed above, then 
the other elements of mobilization 
planning can be undertaken with a 
much better chance of wholehearted 


mate successful implementation of 
such plans because the working re- 
lations between the Government 
and the contractors will be between 
experienced personnel having the 
necessary “know how” and facili- 
ties. 

Because of the fact that Congress 
appropriates funds directly to pro- 
curement agencies, it may be desir- 
able to eliminate competition among 
these agencies by allocation. From 
the experience of World War II such 
allocation, if strictly adhered to, 
might become a strait-jacket which 
could seriously hamper the radio- 
electronic industry. This industry 
probably will be concerned with 
production of military equipments 
useful to all three Services. The 
RMA Committee believes that a 
more practical approach would be 
to allocate the end product, leaving 
the individual units of the industry 
free to produce the items for which 
they have particular competence, 
regardless of their Service destina- 
tion. 


NAMEPLATES 
DIALS 
ESCUTCHEONS 
SCALES 
INSTRUMENT 
PANELS 
PLAQUES 
AWARDS 


TO ALL 


REQUEST © 
ON A 

LETTERHEAD 
WILL BRING ~~ 


YOU THIS <é 


STURDY 
STAINLESS STEEL. 
12" FOLDING 
SCALE 


AndERSON ¢ Sons; Inc. 


Decorated Metal Products_ 


The RMA Committee believes 


i WESTFIELD, MASS. 
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CORONA-FREE 
RF FILAMENT 
TRANSFORMERS FOR 
TELEVISION AND 
NUCLEAR RESEARCH 


NEW! 


Now, a HI-VOLT- 
AGE, CORONA 
SHIELDED, TUNED 
TRANSFORMER AS- 
SEMBLY which _in- 
cludes an octal socket 
for use with 1B3-8016 
type tube! 


voltage is 
adjustable 
through a small access 
hole in bottom of 
spun copper cup, al- 
lowing tube to be used 
for voltages from 
1KV to 20KV. 


Filament 
easily 


TYPICAL 10KV CIRCUIT SHOWING USE OF 
CORONA-FREE RF FILAMENT TRANSFORMER 


e+ 
Ot +325e 


This unit is designed to operate in conjunction 
with RF step-up coils of approximately 200 KC 
frequency, solving the problem of research 
workers and experimenters in the construction 
of CORONA-FREE HIGH VOLTAGE RF 
POWER SUPPLIES. Ideal for use with our 
10 KV coil. To obtain 20, 30, 40 KV — or 
higher voltages — merely use doubler, tripler 
or quadrupler circuits. To obtain still higher 
voltage, additional cascade units can be added. 


These Corona-Free RF Filament Trans- 
former Units are provided with diagrams 
and instructions. 
A PRECISION-MADE PRODUCT 
ACTUALLY PRE-TESTED IN CIRCUITS 


Net Price —No. V055. ..$5.50 


Also Available With A Tested 1B3 Type Tube 
Complete With Plate Cap. 


Net Price — No. V056. ..$7.65 


AVAILABLE FOR IMMEDIATE DELIVERY! 


ILABLE! 

TITIES AVA 

LIMITED, QUYOLTAGE = 
15KV - - Sor! 


. reques 
Prices sent on Tre 


hone today 


yours! 


Include 25% Deposit with Order. 
Balance C.O.D. 


Pioneers in 


Television 


SPELLMAN TELEVISION CO., INC. 


Projection 


130 WEST 24th STREET * NEW YORK 11, N. Y. 
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that the objective of one point of 
contact with the Services is desir- 
able for many manufacturers. How- 
ever, the appointment of a man in 
uniform who “‘is in effect an admin- 
istrative representative of the Na- 
tional Military Establishment for 
the plants under his jurisdiction” 
might lead to serious misunder- 
standings and possible abuses. The 
Committee is concerned over the 
potential supply of officers compe- 
tent to handle such assignments. The 
World War II experience of some 
manufacturers with over-zealous 
and ill-informed officers was unfor- 
tunate. 


Although the Committee appre- 
ciates that contingent contracts may 
be necessary in isolated cases, the 
widespread use of such instruments 
is believed to be unsound. 


Experience in Government con- 
tracting, including design and de- 
velopment, can be secured much 
better through actual production of 
equipment in connection with cur- 
rent procurement. Inevitably, tools 
have to be checked and remade, 
materials and components have to 
be cut and tried, the organization 
has to be trained and the Govern- 
ment must approve both the parts 
and finished product, all before pro- 


| duction can start to roll. 


For this reason, plans should be 
made by-the Government to pro- 
cure a pilot quantity of any piece 
of equipment that appears to have 
a good chance of military use. 


The principal bottleneck in the 
production of radio equipment dur- 
ing World War II was the supply of 
certain critical parts. The above 
recommendations will serve to bring 
the parts manufacturers back into 
production of service-type compo- 
nents and should focus attention on 
the critical aspects of any new com- 
ponents that may have come into 
the picture since the last war. 


At present, the Government is 
placing millions of dollars in con- 
tracts on the basis of competitive 
bids with all of the speculative haz- 
ards for both the Government and 
the contractor of that method of do- 
ing business. The Committee be- 
lieves that the radio industry cannot 
be induced to participate whole- 
heartedly in current procurement 
under this method of procuring, nor 
are we convinced that this method 
will result in lower costs to the Gov- 
ernment in the long run. 

By the proposed closely-regulat- 
ed, fully-coordinated activity, the 
RMA Committee believes that a de- 
gree of industrial stability could be 

(Continued on following page) 


Intricate "Pe 
windings—¥f 
cal of Clarosf@ 
skill. 


%& When it comes to intricate re- 
sistance strips and tricky controls, 
just bring those engineering and 
production problems to ‘Winding 
Headquarters”. That’s what others 
have been doing for=«years past. 


Clarostat craftsmen have almost a 
quarter-century of winding experi- 
ence, outstanding skill and 
exclusive winding facilities at their 
finger tips. 


Windings as fine as 700 turns per 


inch — wire sizes even down to 
.0009"" diameter — on _ bakelite, 
ceramic or other material — flat. 


round, tapered. Clarostat handles 
those intricate profile windings 
for extraordinary 


radio-electronic 
controls. Also string windings on 
fibre glass and cord. 


V ST OCEAN REBAR TREO a Se 


lems. Let ~ 
te. 

quote 5 

a 


CLAROSTAT MFG. CO., INC., Dover, N.H. 


CANADIAN MARCONI CO., Ltd. 


In Canada: Montreal, P.Q.. and branches 
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Cash in on 


sg SERVICING 
@ PROFITS! 


Just Published! 


PRACTICAL 
TELEVISION SERVICING 


By J. R. JOHNSON and J. H. NEWITT 


375 pages, 6 x 9, over 230 illustrations 
Price only $4 

At last, you can get a book that really gives you 
the lowdown on television servicing—one that tells 
step be step what to do and also guides you 
specifically on precautions to take and the mis- 
takes to be avoided. PRACTICAL TELEVISION 
SERVICING is a complete, down-to-earth working 
manual for those who want to understand television 
servicing fully, get straightened out on the vast 
amount of MISinformation that is creeping into 
the television picture, and really be able to do 
television servicing work. 


NOT a Book of Mere Theory 

This isn’t a book of theory, mathematics and 
general discussions. The authors—one a radio 
editor, the other a well-known engineer—actually 
owned and operated a television service shop to 
get the specific, how-to-do-it information they 
now pass along to you in easily understood form. 
In addition to a clear explanation of how tele- 
vision components, construction and operation 
differ from radio they show exactly how to per- 
form all specific operations in troubleshooting, 
diagnosing and remedying television receiver trou- 
bles. You don’t bother with needless theory. 
You are actually shown how to do the work! 


MAKES TELEVISION REPAIR WORK 


EASY TO UNDERSTAND 
Here are the subjects —— 


\ 


\ 
\ 
AN 


\\ 
X 


AN 
\ 


\ 


1. Television is Here 9. Television Receiver 

2. Fundamentals of the Installation 
Television System 10. Test Equipment and 

2. Fundamentals of the Alignment 
Intermediate-fre- 11. Wiring and Repair 
quency and Detector Techniques 
Sections 12. Common Television 

4. Video Amplifiers Troubles 

5. Cathode Ray Tubes 13. Troubleshooting 

6. Synchronizing and 14, Sevicien te and 
Sweep Circuits ne rey 

. 15. Color Television 

7. Power Supplies A. Intermediate  Fre- 

8. Antennas and Wave quencies 
Propagation Layout Diagrams 

FACTUAL SERVICING DATA ON 

@ How to test for an @ What to do when 
intermittent packing the linearity of the 
coil or transformer picture is poor 

@ How to ge? a signal @ Checking video re- 
over a mountain sponse with a 

@ How to guy a mast square wave 


When to use mica 
capacitors in place 
of other types . . 


and scores of other 
practical problems 
SEND NO MONEY — 
JUST MAIL COUPON 


k Dept. TT-118, Murray Hill Books, yn: E 
i 232 Madison Ave., New York 16, 
Send me Johnson and Newitt’s “PRAC- © 
| TICAL TELEVISION SERVICING for 10 
days’ examination on approval. In 10 days if 
f I will send $4, plus a few cents postage, or 
| return book postpaid. Postage paid on cash g 
orders; same return privilege. (Books sent 
i on approval in U. S. only. Price outside U. S. ‘ 
3 $4.50 postpaid). a 
é ND > aasdies bre Gare 6 Oud 66s SdcS ete tGuédees sates 
7 DPC C Kron keameetdes | 6600 504560005 640p 00% t 
7 a NE SUN piknacuusbissesssricwseecee i 
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(Continued from preceding page) | 


brought about that would be reflect- 
ed in better apparatus and reduced 
costs. By developing a plan that 
embraces an industry rather than a 
selected few large companies on the 
one hand, and unknown quantities, 
sometimes dredged up by competi- 
tive bidding, on the other, the ac- 
cumulated design and manufactur- 
ing knowledge of an industry is 
available for expanding production 
of equipment sufficient for peace- 
time use to great mass production 
for war use. 


500 Watt TV Transmitter 


(Continued from page 60) 


exciter, the operation of which has 
already been described. This exciter 
is identical to that used in the low- | 
band transmitter. In order to pro- ! 
vide the proper carrier frequency, 
the exciter output, which is in the 
range of 29-36 mc¢, is tripled in a 
4-65A stage, then doubled in a 
4X150A stage. This latter stage | 
drives the four paralleled 4X150A’s 
as the power amplifier. The devia- | 
tion frequency, of course, can be 
controlled in the exciter to produce | 
the required carrier deviation of | 
+40 ke. 


Transmitter Console 
The control console for each trans- 


mitter contains the gain controls for | 
both visual and aural inputs to the | 
transmitter, plus.complete monitor- | 
ing facilities for both visual and | 


aural signals. The picture monitor 
and oscilloscope input circuits can 
be switched to the input of the 
transmitter, or to the modulator 
output, or to the output of a special 
Type WM-12A detector which picks 
up a small amount of rf energy from 


the transmission line to provide an | 


on-the-air monitor. 
The aural signal can be monitored 


by a VU meter and speaker, the de- | 


sired sound level being maintained 


at will. The monitoring speaker as | 
as the VU meter can be | 
switched by pushbuttons to either | 


well 


the input or the output of the audio 
channel. 


Since the power amplifier is the | 
only broadband stage in the trans- | 
mitter, all the preceding multiplier | 
and driver stages can be simply | 


meter-tuned just as straight class C 
amplifiers. For proof of perform- 
ance, tuning of the final stage is 
accomplished by the use of a video 
frequency sweep generator and os- 
cilloscope. However, entirely satis- 
factory results can be obtained by 


Sfimerican 
Beaut 


ELECTRIC SOLDERING 
IRONS 


are sturdily built for the 
hard usage of industrial 
service. Have plug 
type tips and are con- 
structed on the unit 
system with each 
vital part, such as 
heating element, 
easily removable 
and replace- 
able. In 5 
sizes, from 50 
watts to 550 
watts. 


TEMPERATURE 
REGULATING 
STAND | 


This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 


For descriptive literature write 110-1 


AMERICAN ELECTRICAL 


HEATER COMPANY 
DETROIT 2, MICH., U.S. A. 
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meter tuning, using only the current 
indicating instruments in the trans- 
mitter. 


Power output of either television 
transmitter is measured by means 
of a dummy load and wattmeter. 
The dummy load consists of a ter- 
mination for the transmission line. 
Its internal resistance element im- 
mersed in liquid, the heat devel- 
oped in the element is conducted to 
an external radiating fin structure. 
The wattmeter consists of a crystal 
detector and current indicating 
meter. This instrument, which is 
also coupled into the rf feed line, 
gives an indication of average pow- 
er of a black television picture sig- 
nal. 


The “reflectometer” built into the 
visual section of the transmitter, 
and coupled to the transmission 
line, provides a means for continu- 
ous observation of transmitter out- 
put during program broadcasts. The 
reflectometer is basically a peak- 
reading, vacuum tube voltmeter. 
Once power output measurements 
are made using the dummy load and 
wattmeter, the indications obtained 
can be correlated with reflectometer 
meter readings on the transmitter. 
Any changes in power output will 
then be apparent by the refiectom- 
eter readings. This is useful for 
predetermining the maximum sync 
level for given output. 


The vestigial sideband filter is a 
permanently tuned rf filter which 
effectively clips off a portion of the 
lower sideband of the 9-mc televi- 
sion signal, in accordance with RMA 
and FCC requirements, and passes 
on to the antenna signal which will 
occupy a bandwidth of no more than 
6 mc. The filter, which has been de- 
scribed in previous literature, is 
connected between the transmitter 
and antenna. 


One of the most important advan- 
tages offered by the filter is the in- 
surance it gives against interference 
with television stations operating in 
adjacent channels. Another impor- 
tant advantage is that use of such 
a filter (between power amplifier 
and antenna) assures that the un- 
desired sideband will be definitely 
suppressed without any possibility 
of its reinsertion. This is true be- 
Cause this system of sideband sup- 
pression does not depend upon the 
precise adjustment of tuned, low- 
level band-pass stages, as do low- 
level suppressing methods. More- 
Over, use of the vestigial sideband 
filter permits modulation of the final 
bower amplifier. This simplifies ad- 
justment of the entire transmitter, 
and provides better response in the 
Picture channel. 
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Grill by 


SEMROW 


Now using Semrow flocked 


wire ate such well known 


companies as Bell & Howell, 


Sentinel 


Radio, 
Westinghouse, 


Motorola, 
Studebaker 


and others. 


Inquiries. Invited 


SEMROW PRODUCTS CO. 


7121 BRYN MAWR AVENUE 


INTERWOVEN 
FLOCKED WIRE 


%* Easy Installation 

* More durable than cloth 

* Eliminates baffle boards 

%* Formed, shaped or punched to 
size. 

* Names and trademarks can be 
superimposed — any design du- 
plicated, 


CHICAGO 31, ILLINOIS 


ANOTHER 


TEC 


y LAB FIRS? 


NOW ON ALL 


ATTE NUATORS 
POTENTIOMETERS 


“—— GQUhON = 


BERGEN BLVD., PALISADES PARK, N. J. 


New Silver Alloy contacts make possible improved 
Attenvators and Switches in 


smaller sizes. 


Greater Creapage Distance—thus better 
insulation: 


No silver migration. 
Greater silver surface to carry current. 
Lower contact resistance. 


Better *mechanical operation of switch. 


Less capacity between contacts— 
better frequency ‘ 
characteristics. 


Better clearance ~ te « 
to ground. s 


TYPE 800 UNIT 
with new contacts 


Tel.: LEonia 4-3106 
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Wave GuIDES 
CAVITIES 


BENDS 
Manufactured. to your. specifications 


$2,000,000 


worth of microwave plumbing 


shipped to PHILCO to date 
PREMIER INSTRUMENT CORP. 


52 W. Houston St. New York 12, N. Y. 


LET US MAKE YOUR COMPONENTS 
OUT OF Wt 


joe time-proved plastic for 
radio and communications 


Our medern plant has every known facility for fabri- 

cating parts from Laminated Phenolic — Sheets, Rods 

and Tubes. 

PILOT LIGHT ASSEMBLIES for radio and electrical 

equipment requiring pilot lights, signal indicators, 

illuminated dial scales, etc. Invaluable where mounting 

space is limited. 

TERMINAL BOARDS AND STRIPS of all types, to 

your exact specifications. Any layout of pins or lugs; 

wide variety of brackets. 

ENGRAVING AND CODE MARKING — On plas- 

tics, metals and other materials by our special processes 

MF-47 DIALITE — engraving, screen printing, stamping and filling. 
ASSEMBLY BAKELITE FABRICATED PARTS and Assemblies— 

iit Coil forms, switch plates, sockets, wafers, connectors, 

candelabra screw tyP@ fuse boxes, banana plug assemblies, etc. 

with rugged bakelite shell. ‘ 

Available with plostic or Making all of our own tools and dies enables us to 

cotton-insulated wire, 22 build special items and mounting devices for specific 

$6 Sa eae. ~. edad aa applications. Our engineering staff is at your service 

125 Volts, 75 Watts. Un- © aid in working out problems. 

derwriters approved. 28 Years of Service to Radio 


htihidet ae 


Ken ‘ 
| 


9324 N. RAVENSWOOD AVG 2eCHICAGO 40, ILL. 
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TV in UHF (475-890mc) 


(Continued from page 55) 


mission on 600 mc, ERP 1 kw., an- 
tenna height 242 ft. Careful spot 
and running measurements of re- 
ceived signal were made. There 
was no point within a 30-mile radius 
where a signal could not be received. 
The UHF band therefore was judged 
suitable for TV. It was noted that 
shadows were more pronounced, 
trees caused much attenuation, but 
“noise” was lower and there were 
very few “ghosts.” 


Comparative Test Results 


RCA reported comparative tests 
on a number of frequencies between 
67.25 and 910 mec, and on Sept. 1 
began operation of a picture and 
sound transmitter at WNBW in 
Washington. This station radiated 
3,625 w. on 504-510 me from a 563- 
ft. antenna. Two types of con- 
verters and four types of receiving 
antennas were available to install at 
a number of homes _ possessing 
standard TV receivers. A field sur- 
vey has not yet been made but in 
66 locations within nine miles of 
the transmitter, acceptable pictures 
were obtained on all but 14 receiv- 
ers. There was surprisingly little 
ignition interference but there was 
interference from high fields from 
other transmitters, which, as a re- 
sult of heterodyning, got through to 
the video circuits to cause annoy- 
ance. To obtain additional data ap- 
plicable to allocation problems, RCA 
announced plans for the operation 
in a few months, of two high-power 
pulse transmitters on the same 
UHF, one in New York City and one 
in Washington. 

Equipment for UHF TV Broad- 
casting. High-power tubes for the 
475-890 mc are not in existence, but 
designers of transmitting tubes 
promise 50 kw tubes in one year if 
there is a commercial demand for 
them. The opinions on transmitters 
and receivers from various wit- 
nesses follow: TV California: De- 
sign of receivers is not too difficult, 
and 50 kw transmitters should be 
available in the near future. JTAC: 
Equipment will be ready in one to 
three years. DuMont: No _ insur- 
mountable problems exist. Westing- 
house: A converter has been de- 
signed (price $75.00), tubes and 
transmitters can be made available 
in one year. RCA: 10 kw tubes by 
1950 and transmitters during 1951 
was the estimate; two-band TV re- 
ceivers can be ready in 2 years. 
Zenith predicts powers of 20 kw 
realizable in the near future; tele- 
vision receivers which operate on 
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.me of the UHF band. This leaves 


tional allocation plan based on the 


When Should Commercial 
UHF Television 


Commence? 


As answer to this question, Du- 
Mont, Cowles, Zenith and Para- 
mount said “Immediately.” Other 
replies were: one to three years, 
JTAC; as soon as standards are 
established, TV California; not 
until the use of UHF band has 
been experimentally proven, TBA; 
study the characteristics of the 
band first, then cautiously ap- 
proach its commercial use for 
TV (apparently two years at 
least), RCA. 


both bands are now being produced 
to sell at competitive prices. 
Conclusions drawn from the hear- 
ing are that the FCC will establish 
new rules for TV as soon as the nec- 
essary engineering conferences can 
be arranged. A decision regarding 
frequencies to be reserved for color 
may come as the next step. Many 
feel that if we ever have good color 
it will have to be in the upper 300 


for black-and-white pictures 19 
channels, 6 mc wide, in the lower 
portion. These, with the present 12 
channels, plus rural coverage by 
stratovision, might give a satisfac- 
tory national allocation plan. 

If all of the new band is assigned 
to black-white TV, there is little 
chance that we will ever have high- 
quality color. 

It is felt that once the FCC gives 
the ‘“‘green light” to commercial TV 
in the UHF band, the timetable 
above will be accelerated, and 
equipment development will be ata 
rapid pace. We do not know the 
propagation headaches ahead of us 
in this new band; neither did we 
know them when broadcasting be- 
gan in the VHF band. 

Contemplated use of the UHF 
band should not disturb the TV set 
purchaser now, especially if he lives 
in a large city with established 
transmitters. His receiver will be 
usable for years. 

The “freeze,” while injuring some, 
is about the only way to prepare for 
an orderly and comprehensive na- 


best and most recent engineering 
information. 


TV in Cincinnati Hotel 


Television receivers with 10-in. pic- 
ture tubes have been installed in Cin- 
Cinnati’s new 400-room Terrace Plaza 
Hotel by the Crosley Division of the 
Aveo Mfg. Co. 


MODEL No. 1392 


Price $215.00 


Complete with Motor 


For operation on 110 volt AC. 
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Highest Vacuum (.005 Microns (.000005 mm) 
with the Welch Combination Duo-Seal 
Mechanical and Diffusion Pump 


SPEED AT .1 Micron 
10 Liters per Second 


@ FAST PUMPING 
® QUIET RUNNING 
@ LONGER LIFE 


Both pumps mounted on a 
common base and entire 
arrangement makes a very 
compact unit. The unit is 
supped complete ready 
for operation. The diffusion 
pump has the heating ele- 
ment incorporated in the 
base—no additional heater 
required. Metal construc- 
tion. No breakage problem 
as with glass models. 
Available in both water 
and air cooled models. In 
the absence of specific 
choice we will supply the 
water cooled model. 


IMMEDIATE SHIPMENT 


W. M. WELCH SCIENTIFIC COMPANY 


1515 Sedgwick St., Dept. J — Established 1880 — Chicago 10, Illinois, U. S. A. 


Over 1000 Sizes 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... plus the 
specialized ability.to engineer special tubes... 
PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi-Dielectric, 
Hi-Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002”. Made to your speci- 
fications or engineered for YOU 


Inside Perimeters from .592” to 19.0" 


~- PARAMOUNT PAPER TUBE CORP. 


617 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 


Ga ners ee ee YS me mR emt em Om ORE NE NE NR RE ER RE SRN SE REIN SONY oe en oan Sere ce Se 


POSITIVE 


Damace IS Lise. Electricity can serve ... or it can 
ravage like a wild beast. Electrical damage is a libel on the good 
name of product and manufacturer alike. Protect YOUR product 
with the Littelfuse designed for that specific purpose . . 


. and insure 
it against the ravages of electrical damage. By incorporating the 
Littelfuse designed for your product, in your product, you are under- 
writing it and your good name against the libel of electrical damage. 
May we tell you more about this effective product insurance? A 
note, phone call or collect wire will bring you complete information. 


QcUlT p 
7 ip ge *o, 


4783 N. RAVENSWOOD AVE. CHICAGO 40, U.S.A. 


NITE-T-LITE ¢ -SWITCH-LITE = IGNITION- FRITZ ¢ NEON INDICATORS 
SWITCHES + CIRCUIT BREAKERS «+ FUSES, MOUNTINGS AND ACCESSORIES 


LITTELFUSE 
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. PERSONNEL 


Daniel E. Harnett has joined the 
Emerson Radio & Phonograph Corp. as 
director of engineering. He was for- 
merly president of the Harnett Electric 
Corp., Port Washington, N. Y. 


Three district representatives have 
been appointed to supervise the nation- 
wide television service organization of 
the Magnavox Co. They are: Charles 
K. Krolek for the western district; 
Russell J. Weber for the central dis- 
trict; and Charles C. Kayhart for the 
eastern seaboard. 


C. Russell Cox John S. Brown 


C. Russell Cox, formerly the sales manager 
and chief engineer of the Andrew Corp., of 
Chicago, has become Andrew’s director of 
sales and engineering. John S. Brown has 
been promoted from the post of assistant 
chief engineer to chief and Walter F. Keane 
has taken over the office of sales manager 


Harry N. Kreitzer, formerly with 
Westinghouse Electric Corp., has joined 
Gawler-Knoop, Inc., sales engineers 
for the Eastern Seaboard. He will serve 
the Maryland, District of Columbia, 
and Virginia area from headquarters in 
Washington, D. C. 


David H. Ross has been appointed 
manufacturer’s representative for Air 
King Products Co., Inc., Brooklyn, N. 
Y. He will represent the company in 
Northern California and Nevada. 


Duncan J. Morgan is the new direc- 
tor of human relations for ATF Inc., 


- parent firm of Frederick Hart & Co., 


Inc., Poughkeepsie, N. Y., electronics 
equipment manufacturers. 


William P. Lear has been elected to 
the newly created post of chairman of 
the board of Lear, Inc., Grand Rapids, 
Mich., and has been confirmed by the 
board as director of research and de- 


| velopment. He is replaced as president 


of the company by Richard M. Mock, 
former executive vice president. 


Hobart C. McDaniel has been named 
manager of the Technical Press Serv- 
ice, Westinghouse Electric Corp., Pitts- 
burgh, Pa. He succeeds Carl E. Nagel. 


John T. Lucas has been named super- 
viser of quality control and) customer 
service for the Huntington Radio Tube 
Plant of Sylvania Electric Products, 
Inc. 
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Timothy E. Shea, 
assistant engineer 
of manufacture of 


Willis C. Toner has | 


been named plant 
manager of Sylva- 


Western Electric Co. 
has been elected 
president, director 
of Teletype Corp. 


nia Electric’s new 
TV tube plant at 
Ottowa, Ohio. He 
joined S. E. in 1930 


Jay H. Quinn has become director of 
sales and advertising for the new Fair- 
child Recording Equipment Corp., with 
offices at 30 Rockefeller Plaza, New 
York City 20. 


Will Whitmore has been named radio 
advertising manager of American Tele- 
phone & Telegraph Co. Since May, 
1945, he has been advertising manager 
of Western Electric. 


Phillips B. Patton has joined Lenkurt 
Electric Co. as field engineer in the 
carrier div. Formerly, he was West 
Coast sales and engineering representa- 
tive for mobile communications div. of 
Farnsworth Television & Radio Corp. 


Robert A. Stauffer has become assist- 
ant director of research of the National 
Corp., Cambridge, Mass. His former 
position, director of the metals dept., 
has been filled by James H. Moore. 


Fred B. MacLaren 
has joined the Ser- 
vo Corp. of America 
as head of the ser- 
vo mechanisms lab. 
engineering chief He is experienced 


Joshua Sieger has 
been named director 
of research and de- 
velopment of Freed 
Radio Corp. He was 


of Britain's war- 
time radar program 


in the development 
of control devices 


German Manufacturing 


Methods 


Mixing methods used by the AEG 
Company, Berlin, Germany, and an 
extrusion process developed by Sie- 
mens and Halske at Wernerwerk in 
the manufacture of high frequency 


iron cores for electronic equipment 


are described in a report by Frank R. 
Hensel, vice-president in charge of 
engineering for P. R. Mallory Co., Inc., 
Indianapolis. He made the report for 
the Office of Technical Services, Dept. 
of Commerce, following an investiga- 
tion of eight German firms under OTS 
Sponsorship. 
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If UHF design or development is a major problem with 
eee you, or... 


If low-unit manufacturing cost is essential to satisfactorily 
eee meet competition, or... 


If trustworthy, confidential collaboration is a highly 
eee necessary factor... 


THEN Lavoie Laboratories can be of invaluable, practical assistance. 
We have the Engineering Staff—the shop techniques—and 
the reputation to satisfactorily meet those requirements. 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE. N. J. 


FEATURES 


OF ASTATIC’S 
FL-33 PICKUP 


ptotatic ¥L-33 PICKUP 


FOR COLUMBIA MICROGROOVE RECORDS 


Five-Gram Needle 
Pressure. 


Permanent Sapphire 
s Needle with .001” 


@ Here is no mere version of what a pickup for Tip Radius. 


use with Columbia Microgroove Records should 
be—but the actual playing arm designed to 
meet the precise requirements of Columbia’s 
new recordings. This new Astatic Pickup is 
manufactured to meet the specifications by Co- 
lumbia, to insure maximum quality performance 
of the Columbia LP Microgroove Record. Avail- 
able, then, in the Astatic FL-33 Pickup and 
LP-33 Crystal Replacement Cartridge, is the 
ultimate of Microgroove companion equip- 
ment .... alone capable of getting the most 
out of LP Records. 


3 Approximately One- 
» Half Volt Output. 


4 Frequency Range 30 
* to 10,000 c.p.s. 


5 Novel Design at Base 
« Eliminates Tone Arm 
Resonances and Assures 
Perfect Tracking. 


LP-33 Cartridge for 
« Microgroove instantly 
replaceabie in FL Arm 
with LP-78 Cartridge 
having .003” radius 
needle for playing 78 
RPM Records. Both sim- 
ply slip into position, no 
tools needed, N 
CHANGING OF NEEDLE 
PRESSURE. 
FL FILTER: For best performance with high quality 
speakers. Controls high frequency response. 


LISTED IN RADIO INDUSTRY RED BOOK 


TEINIC) CORPORATION 


10 TOaOw 
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ILLINOIS CONDENSERS 
in tHe BEST Electronic Sets 


BELONG 


The Trade Mark of 
“Time Tested Quality” 


@ Look to Illinois for a complete line of electrolytic capacitors for 


every electronic application. 


When you need a capacitor that has 


superior ability to withstand extreme temperature changes; that’s manu- 
factured to exacting specifications; that’s time tested through 14 years 
of high quality production experience—you want an Illinois condenser! 


@ Write for our latest catalog. 


ILLINOIS CONDENSER CO. 


CHICAGO 22, ILL. 


1616 NORTH THROOP STREET - 


BEARINGS 


for... Low Cost 
.. . Long Life 


_ _Glass Jewel Bearings by Bird are 
highly accurate and surprisingly inexpen- 
sive. They’re ideal for use in ammeters, 
volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must be 
maintained. 

Of special interest to instrument man- 
ufacturers is Bird’s method of mounting 
jewels. There’s a minimum of stress and 
strain on the bearing itself as a result 
of Bird’s special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 

Whenever there’s a need for jewel 
bearings — whether in glass or in sap- 
phire — Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 


Sapphire Bearings available in 
all jewel styles and mountings 


Richard H. Bird & Co., ine. 


1 Spruce Street 
Waltham 54, Mass. 


“Serving Industry with Fine Jewels 
Since 1913’’ 
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ELEC 
MACHINERY OF 
ALL TYPES 
STANDARD 
AND SPECIAL 
DESIGN 


e . . e e ° e = 


Cy 


We specialize in Equipment and 
Methods for the Manufacture of 


RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 

PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 


Production or 
Laboratory Basis el 


Manufacturers contemplating 
New Plants or Plant Changes 
are invited to consult with us. 


KAHLE 


ENGINEERING COMPANY 


1313 SEVENTH STREET 
NORTH BERGEN, NEW JERSEY, US. A. 


NEWS... 


Instrumentation Conference 


The first comprehensive display of 
radiation detection instruments will 
be presented at a conference on elec- 
tronic instrumentation in nucleonics 
and medicine in New York Nov. 29 
through Dec. 1 under the sponsorship 
of the IRE and AIEE. Twenty-two 
types of basic instruments for radia- 
tion detection will be exhibited. 


VHF System in Colombia 


A vhf radiotelephone and radiotele- 
graph communications system between 
Bogota and Medellin, Colombia will 
be installed jointly by RCA and the 
L. M. Ericsson Co. The new system, 
scheduled for completion in May, 1949 
will span 150 miles of mountainous 
terrain. Traffic will be handled by 
three RCA FM radio circuits, each 
carrying four telephone channels. Ter- 
minal equipment is to be supplied by 
the Ericsson Co. 


FM Receiver for Buses 


The Specialty Div. of the General 
Electric Co., has designed an FM re- 
ceiver for buses which will operate up 
to eight speakers with low level opera- 
tion of each one. The set, designed for 
fixed tuning, is crystal tuned to the 
frequency of any one FM station de- 
sired. Range depends on the signal 
strength of the transmitter. 


Duffendack Receives Award 


Dr. O. S. Duffendack has been award- 
ed the President’s Certificate of Merit 
for outstanding services to the armed 
forces as a member of the wartime 
Office of Scientific Research and De- 
velopment. He is president, vice chair- 
man of the board and director of re- 
search for Philips Laboratories, Inc., 
Irvington-On-Hudson, N. Y. 


Tube Council Appointment 


Dr. A. K. Wright, chief radio engi- 
neer of the Tungsol Lamp Works, Inc., 
Bloomfield, N. J. has been appointed 
a member of the Joint Electron Tube 
Engineering Council. He has been 
active in the Council’s standardization 
program since its inception and was 
formerly chairman of the receiving 
tube committee. 


Communications Industry 
Conversion 


Rapid conversion of the communica- 
tions industry to war production in 
case of an emergency is being studied 
by the Signal Corps and industry rep- 
resentatives, according to a recent an- 
nouncement by Major General Spen- 
cer B. Akin, Chief Signal Officer of the 
U. S. Army. The announcement was 
followed after a conference in Phila- 
delphia, attended by representatives of 
industry, the Munitions Board, and the 
Departments of the Army, Navy, and 
Air Force. 
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FM MOBILE 
RADIOTELEPHONE 


One of 215 2-way FM mobile radiotelephone 


installations in  Baltimore’s public safe- 
ty vehicles. Units are made by Federal 
Telephone & Radio Corp., Clifton, N. J. 


Stewart-Warner Facsimile 


A console which prints radio fac- 
simile and provides conventional radio 
programs has been developed by the 
Stewart-Warner Corp. Samuel Insull,. 
Jr., vice president of the company, said 
that the set can be retailed “some- 
where in the $400 bracket” and that 
the instruments will be manufactured 
in volume as soon as demand makes 
mass production practical. 


W. L. Everitt to Become Dean 


Prof. William L. Everitt will suc- 
ceed Dean Melvin L. Enger as dean of 
the university of Illinois’s College of 
Engineering on Sept. 1, 1949. Prof. 
Everitt has been head of the Univer- 
sity’s department of electrical engi- 
neering since 1944. 


Admiral Corp. Expands 


A two-story brick annex to the tele- 
vision equipment manufacturing plant 
of Admiral Corp., 3800 Cortland St., 
Chicago, has been completed recently 


WITH 
PICTURE CONTROL 


SUPER CONVERTERS |! 


aa 


WRITE TODAY. 


The Ideal DC to AC Portable Power Supply 
for Popular 7” Television Receivers 


Now you can operate TELEVISION in DIRECT CURRENT districts, 
with perfect picture reception. Simply plug in Carter Super Converter, 
connect your receiver, and tune in! Exclusive Carter “Picture Control” 
assures clear reception, without drift, wave, or flutter. Converter AC 
output requires NO FILTER. Operates on 110 to 135 v. DC. Model 
D1010CT operates 7” receivers up to 125 watts load. Compact, lightweight. 


GET NEW BULLETIN, INFORMATION, PRICES 


Special TELEVISION CONVERTER BULLETIN #948 just off the press. 
Gives complete information, pictures, prices. Sent FREE by return mail. 


at a cost of $400,000. The new addition 
will allow an estimated 20% increase 
in production. 


OINSTANTLY jee 
@ ACCURATELY isimiaation of 505%. 
@VISUALLEY isaicace tna 


RMA Reports 3-Month Sales 


Sales of radio and television equip- 
ment, including electron tubes, totalled 
$40,351,820 during the first quarter of 
1948, according to the Radio Manu- 
facturers Association. Almost half of 
these sales, or $18,053,969, were to the 
U. S. Government. 


TV “Experiment” Lauded 


The first test pattern to be trans- 
mitted by WJBK-TV, Detroit was in- 
terrupted by an unscheduled telecast 
of the studio’s record turntables with 
an operator spinning and cueing-up 
platters. Public reaction was imme- 
diate and favorable, so station engi- 
heers turned television cameras on 
various pieces of studio equipment 
during test pattern operation. These 
unrehearsed shots were accompanied 
by brief, non-technical comments on 
the operation of each unit. 
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Used effectively in leading labora- 
tories, such as: Harvard University, 
Bell Aircraft Corp., and Hamilton 
Standard Propellers... for measur- 
ing natural frequencies or speed of 
rotating objects, checking or cali- 
brating tachometers, oscillators, im- 
pulse generators, similar equipment. 


C. G. CONN LTD., DEPT. 1114 
ELKHART, IND. 


Please send free Stroboconn 
folder containing information 
about operation and applica- 
tion of this new precision in- 
strument. I understand this places me under no obli- 
gation. 


Name Position 
Company—— 

Address. 

City. Zone State. 
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C.P.C. 742 canes 


Non-Shorting, non-corroding, non-tearing and as 
strong and durable as any type of supporting clamp 
that ever was made, C.P.C. 742 plastic clamps are 
in use wherever safety, light weight, convenience, and 
structural stability are paramount considerations. 
Send for Circular C 48. 


COMMERCIAL PLASTICS CO. 


MERCHANDISE MART e CHICAGO 54 


RANGERTONE 


has been critically tested by two leading Labora- 
tories — one in Broadcasting, the other in Com- 
munications. Perfect? — No! But miles ahead, 
ready to serve you. They find frequency response 
flat within 1¥%2db from 30 to 15,000 cycles (30” 
speed); Intermodulation less than 4%; total har- 


monic 1%; Flutter hovering at .15%. 


Profitable use of tape is now being 
made, especially in dubbing edited 
tape to disc. Complete specifications 
supplied promptly. 


RANGERTONE, Inc. 


{ 7a_wiernnor st. « NEWARK 4, N. J. 


NEWS 


IRE Members Receive Awards 


The President’s ‘Certificate of Merit 
has been presented to 30 members of 
the Institute of Radio Engineers as a 
testimonial to their outstanding ser- 
vices in technological research and de- 
velopment during World War II. They 
are: 

Henry B. Abaijian, L. Terpening Co.; George 
W. Bailey, The institute 2 ‘Radio Engineers; Wilmer 
L. Barrow, Sperry Gyroscope Co.; H. H. Benning, 
Aircraft Radio Corp.; eg H. Beverage, Radio Cor- 
poration of America; K. Black, Aircraft Radio 
Corp; Hendrik W. Bode, Sell Telephone Labora- 
tories: Ralph Bown, Bell Telephone Laboratories; 
Herbert E. Bragg, National Defense Research Com- 
mittee; Henrj Busianies, Federal Telecommunication 
Laboratories; John F. Byrne, Airborne Instruments 
Laboratory; F. C. Cahill, Airborne Instruments Lab- 
oratory; Howard A. Chinn, Columbia Broadcasting 
System; F. S. Cooper, Haskins Laboratories, Inc.; 
W. F. Davidson, Consolidated Edison Co.; H. D. 
Doolittle, Machlett Laboratories; O. S. Duffendack, 
Philips Laboratories, Inc.; John N. Dyer, Airborne 
Instruments Laboratory; Donald G. Fink, McGraw- 
Hill Publishing Co.; E. G. Fubini, Airborne Instru- 
ments Laboratory; Raymond L. Garman, General 
Precision Equipment Corp.; B. L. Havens, Watson 

tific C a Laboratory; L. Grant Hector, 
+ ween Corp.; William H. Martin, Bell Telephone 
Laboratories; James H. Moore, American Telephone 
and Telegraph Co.; ee Pratt, American Cable 
and Radio Corp.; ‘1. Schelleng, Bell Telephone 
_ Laboratories; William ts Short, Federal Telecom- 
* munication Laboratories; Hector R. Skifter, Airborne 
Instruments Laboratory; Ernst Weber, Polytechnic 
Institute of Brooklyn. 


High-Frequency Symposium 


The Subcommittee on High-Fre- 
quency Measurements of the Instru- 
ments and Measurements Committee 
is planning a two-day symposium on 
high frequency measurements. The 
IRE and National Bureau of Standards 
will be co-sponsors with the commit- 
tee of the sessions to be held sometime 
in January. 


KLEE-TV Signs GE Contract 


A $235,000 contract has been signed 
by representatives of KLEE-TV, Hous- 
ton, Tex., and the General Electric 
Co., for a 'GE low-channel transmitter, 
antenna, and studio and remote mobile 
equipment. KLEE’s antenna is being 
designed for 50-lb. wind loading in- 
stead of the normal 30-lb. loading. 


TV INSTRUMENT DOLLY 


A television instrument dolly. built entirely of 
aluminum is being used by WAVE-TV, Louis 
ville, Kentucky, for handling and transport 
jug television equipment. Unit weighs |25 
ibs. and supports equipment weighing 50° 
Ibs. It was designed and constructed by 
P. A. Retble. WAVETV'’s maintenance head 
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Television Components 


Deflection Yoke (10’’) 
Linearity Control 
Sound IF 

Converter Transformer 
Ist Pix IF 

2nd Pix IF 

Cathode Trap 

3 & 4 Pix IF 
Discriminator 

Peaking Coil 


Filament Choke 

Width Control 
Horizontal Blecking 

RF High Voltage Supply 
Sync. Transformer 


Special Television Coils to Your 
Specifications 


INQUIRIES INVITED 


ORPORATION 
ELECTRICAL & MECHANICAL 
PRODUCTS 


462 N. Parkside Ave., Chicago 44 


Quill BETTER ELECTRONIC EQUIPMENT 


READY- 
TO-USE 
CABINETS 


CHASSIS 


is preferred by 
Service Men, 
Amateurs, and 
Manufacturers 
because they're 
adaptable, easy- 
to-assemble, eco- 
nomical. Beautifully 
designed, ruggedly 
constructed by spe- 
cialists. Famous for 


quality and economy, 


Write for Catalog. 


PAR-METAL 


PRODUCTS CORPORATION 


reovemper 


e BULLETINS 


<- 
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TV Floodlights 


Century Lighting Co., 419 West 55th St., 
New York 19, N. Y., has issued a new bro- 
chure describing its Ine of lighting equip- 
ment and accessories. “TV floodlights, Fres- 
nelites, beamlight projectors, striplights and 
special projectors are featured. (Mention T-T) 


Die-Less Duplicating 

The Di-Acro system of die-less duplicating 
is explained in catalog 48-14, issued by the 
O’Neil-Irwin Mfg. Co., 348 Bighth Ave., Lake 
City, Minn. Page 40 of this book describes 
the company’s free engineering service. Draw- 
ings or sample parts may be sent for a com- 
plete ‘“‘Die-Less Duplicating’ report. (Men- 
tion T-T) 


Co-Axial Cables 


Publication No. 27 covers the complete line 
of electronic Co-Ax cables manufactured by 
Transradio Ltd., 138A Cromwell Rd., London 
Ss. W. 7, England. New types featured are: 
flexible high power transmission lines, very 
low capacitance cables and photocell lead. 
(Mention T-T) 


High Power Solenoid 


A new small alternating current solenoid 
that gives approximately 100% more power 
than other solenoids is the subject of a new 
bulletin (SOL-2) released by B/W Controller 
Corp., Birmingham, Mich. (Mention T-T) 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
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1. The names and addresses of the publisher, editor, 
managing editor, and business manager are: Publisher 
M. Clements, Rumson, N. J. Editor, Orestes H. 
Caldwell, Catrock Road and Bible St., Cos Cob, 
Conn. Managing Editor, Stanley Gerstin, 111-09 76th 
Rd., Forest Hills, N. Y. Business Manager, M. H. 
Newton, 583 W. 215th St., New York, N. Y. 


2. The owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders 
owning or holding one per cent or more of total 
amount of stock. If not owned by a corporation, the 
names and addresses of the individual owners must 
given. If owned by a partnership, or other unincorpo- 
.Tated firm its name and address, as well as those of 
each individual member, must be given.) Caldwell- 
Clements, Inc., 480 Lexington Avenue, New York 17, 
N. Y. M. Clements, 0. H. Caldwell, Charles A. 
Petersen, Trustees, 480 Lexington Ave., N. Y.. C. 
M. Clements, Trustee, Rumson, N. J. 0. H. Caldwell, 
Trustee, Catrock Rd. and Bible St., Cos Cob, Conn. 
Charles A. Petersen, Trustee, 474 Senator St., 
Brooklyn, N. Y. 


3. The known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or 
more of total amount of bonds, mortgages, or other 
securities are: (If there are not any, so state.) None. 
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W. Kenneth Reynolds 
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MINIATURE TUBE RADIOS 
AND EQUIPMENT 


% Star Miniature Socket Wiring 

Plugs for accurate alignment 
of miniature socket contacts 
during wiring. Precision cast 
of zinc base olloy—pins of 
stainless steel. /JE-9 (9 pin); 
#JE-10 (7 pin). 


* Star Miniature Tube 
Pin Straighteners (with 
stainless steel insert) 

to obtain a perfect 

fit when the tube is 
placed in the equip- 
ment. JJE-15 (9 pin); 

#E-13 (7 pin). 


Scientifically designed — Precision made 
Immediate Delivery in Any Quantities 


¥*STAR EXPANSION 


PRODUCTS CO., INC. 
147 CEDAR STREET, NEW YORK 6, N. Y. 


Visit our Display 


Booth 
1.R.E. Show, March 7-10, 1949 


| 
A= ae 
r | Med, Nadie 


ALLIED’S 

NEW 1949 
RADIO 

CATALOG 


You'll find everything you need in radio and 
electronic equipment for laboratory and 
development work, in the new 180-page 
ALLIED Catalog. Rely on one dependable 
source for the world’s largest stocks—thou- 
sands of parts, tubes, tools, books, test in- 
struments, sound apparatus—ready for in- 
stant expert shipment at lowest market prices. 
Write today for your FREE copy of ALLIED’s 
newest Buying Guide. 


B ALLIED RADIO 


ALLIED RADIO CORP., Dept. 18-1-6 
833 W. Jeckson Bivd., Chicege 7, lil. 


O Send FREE New ALLIED Catalog. 
NGM. cccccccccccecsccccccsescocecoscossoss 
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ILLINOIS CONDENSERS 
in tHe Best Electronic Sets 


BELONG 


The Trade Mark of 
“Time Tested Quality” 


@ Look to Illinois for a complete line of electrolytic capacitors for 


every electronic application. 


When you need a capacitor that has 


superior ability to withstand extreme temperature changes; that’s manu- 
factured to exacting specifications; that’s time tested through 14 years 
of high quality production experience—you want an Illinois condenser! 


@ Write for our latest catalog. 


ILLINOIS CONDENSER CO. 


CHICAGO 22, ILL. 


1616 NORTH THROOP STREET -> 


BEARINGS 


for... Low Cost 
. . . Long Life 


Glass Jewel Bearings by Bird are 


highly accurate and surprisingly inexpen- | 


sive. They're ideal for use in ammeters, | 


volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must be 
maintained. 

Of special interest to instrument man- 
ufacturers is Bird’s method of mounting 
jewels. There’s a minimum of stress and 
Strain on the bearing itself as a result 
of Bird’s special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 


Whenever there’s a need for jewel | 


bearings — whether in glass or in sap- 
phire — Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 


Sapphire Bearings available in 
all jewel styles and mountings 


Richard H. Bird & Co., Ine. 


1 Spruce Street 
Waltham 54, Mass. 


“Serving Industry with Fine Jewels 
Since 1913’’ 
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| NORTH BERGEN, NEW JERSEY, U. §. A. 


ELECTRON TUBE 
MACHINERY OF 
ALL TYPES 
STANDARD 
AND SPECIAL 
DESIGN 


We specialize in Equipment and 


Methods for the Manufacture of 


RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 

PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 


Production or 
Laboratory Basis 


Manufacturers contemplating 


New Plants or Plant Changes 
are invited to consult with us. 


KAHLE 


ENSINEERING COMPANY 
1313 SEVENTH STREET 


NEWS... 


Instrumentation Conference 


The first comprehensive display of 
radiation detection instruments will 
be presented at a conference on elec- 
tronic instrumentation in nucleonics 
and medicine in New York Nov. 29 
through Dec. 1 under the sponsorship 
of the IRE and AIEE. Twenty-two 
types of basic instruments for radia- 
tion detection will be exhibited. 


VHF System in Colombia 


A vhf radiotelephone and radiotele- 
graph communications system between 
Bogota and Medellin, Colombia will 
be installed jointly by RCA and the 


| L. M. Ericsson Co. The new system, 


scheduled for completion in May, 1949 
will span 150 miles of mountainous 
terrain. Traffic will be handled by 
three RCA FM radio circuits, each 


{ carrying four telephone channels. Ter- 


minal equipment is to be supplied by 
the Ericsson Co. 


FM Receiver for Buses 


The Specialty Div. of the General 
Electric Co., has designed an FM re- 
ceiver for buses which will operate up 
to eight speakers with low level opera- 
tion of each one. The set, designed for 
fixed tuning, is crystal tuned to the 
frequency of any one FM station de- 
sired. Range depends on the signal 
strength of the transmitter. 


Duffendack Receives Award 
Dr. O. S. Duffendack has been award- 


| ed the President’s Certificate of Merit 


for outstanding services to the armed 
forces as a member of the wartime 


| Office of Scientific Research and De- 


velopment. He is president, vice chair- 
man of the board and director of re- 


| search for Philips Laboratories, Inc., 
Irvington-On-Hudson, N. Y. 


Tube Council Appointment 


Dr. A. K. Wright, chief radio engi- 
neer of the Tungsol Lamp Works, Inc., 
Bloomfield, N. J. has been appointed 
a member of the Joint Electron Tube 
Engineering Council. He has been 
active in the Council’s standardization 
program since its inception and was 
formerly chairman of the receiving 
tube committee. 


Communications Industry 
Conversion 


Rapid conversion of the eommunica- 
tions industry to war production in 
case of an emergency is being studied 
by the Signal Corps and industry rep- 
resentatives, according to a recent an- 
nouncement by Major General Spen- 
cer B. Akin, Chief Signal Officer of the 
U. S. Army. The announcement was 
followed after a conference in Phila- 
delphia, attended by representatives of 
industry, the Munitions Board, and the 
Departments of the Army, Navy, and 


| Air Force. 
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FM MOBILE 
RADIOTELEPHONE 


ax 


One of 215 2-way FM mobile radiotelephone 
installations in  Baltimore’s public  safe- 
ty vehicles. Units are made by Federal 
Telephone & Radio Corp., Clifton, N. J. 


Stewart-Warner Facsimile 


A console which prints radio fac- 
simile and provides conventional radio 
programs has been developed by the 
Stewart-Warner Corp. Samuel Insull, 
Jr., vice president of the company, said 
that the set can be retailed ‘‘some- 
where in the $400 bracket” and that 
the instruments will be manufactured 
in volume as soon as demand makes 
mass production practical. 


W. L. Everitt to Become Dean 


Prof. William L. Everitt will suc- 
ceed Dean Melvin L. Enger as dean of 
the university of Illinois’s College of 
Engineering on Sept. 1, 1949. Prof. 
Everitt has been head of the Univer- 
sity’s department of electrical engi- 
neering since 1944. 


Admiral Corp. Expands 


A two-story brick annex to the tele- 
vision equipment manufacturing plant 
of Admiral Corp., 3800 Cortland St., 
Chicago, has been completed recently 
at a cost of $400,000. The new addition 
will allow an estimated 20% increase 
in production. 


RMA Reports 3-Month Sales 


Sales of radio and television equip- 
ment, including electron tubes, totalled 
$40,351,820 during the first quarter of 
1948, according to the Radio Manu- 
facturers Association. Almost half of 
these sales, or $18,053,969, were to the 
U. S. Government. 


TV “Experiment” Lauded 


The first test pattern to be trans- 
mitted by WJBK-TV, Detroit was in- 
terrupted by an unscheduled telecast 
of the studio’s record turntables with 
an operator spinning and cueing-up 
platters. Public reaction was imme- 
diate and favorable, so station engi- 
neers turned television cameras on 
various pieces of studio equipment 
during test pattern operation. These 
unrehearsed shots were accompanied 
by brief, non-technical comments on 
the operation of each unit. 
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ware TELEVISION coves | | 
HUCK 


SUPER CONVERTERS 
WITH 
PICTURE CONTROL 


4 
The Ideal DC to AC Portable Power Supply 
for Popular 7” Television Receivers 
Now you can operate TELEVISION in DIRECT CURRENT districts, 
with perfect picture reception. Simply plug in Carter Super Converter, 
connect your receiver, and tune in! Exclusive Carter “Picture Control” 
assures clear reception, without drift, wave, or flutter. Converter AC 
output requires NO FILTER. Operates on 110 to 135 v. DC. Model 
D1010CT operates 7” receivers up to 125 watts load. Compact, lightweight. 
GET NEW BULLETIN, INFORMATION, PRICES 
Special TELEVISION CONVERTER BULLETIN #948 just off the press. 


Gives complete information, pictures, prices. Sent FREE by return mail. 


WRITE TODAY. 


Cable Genemotor 


& . .. ove a 
! N S TA N TL ohhnnanatane ing. No 
® ...toa freque Bi 
AC C URATELY termination of 0.05%. 
@eVISUA .- at the f the dial 
l LLY indicator kao. 


Used effectively in leading labora- 
tories, such as: Harvard University, 
Bell Aircraft Corp., and Hamilton 
Standard Propellers... for measur- 
ing natural frequencies or speed of 
rotating objects, checking or cali- 
brating tachometers, oscillators, im- 
pulse generators, similar equipment. 


C.G. CONN LTD., DEPT. 1114 
ELKHART, IND. 


Please send /ree Stroboconn 
folder containing information 
about operation and applica- 
tion of this new precision in- 
strument. I understand this places me under no obli- 


| 
| 
| gation. 
| 
| 
| 
I 


CONN 86Ne mSre very? oevesen 


Name Position = 
Company ay 


Address : iniaarcennatae 


i : —————————— 
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PC. 742 15" 


The; key to sibel enduring 
wiring and tubing support 


Non-Shorting, non-corroding, non-tearing and as 
strong and durable as any type of supporting clamp 
that ever was made, C.P.C. 742 plastic clamps are 
in use wherever safety, light weight, convenience, and 
structural stability are paramount considerations. 
Send for Circular C 48. 


COMMERCIAL PLASTICS CO. 


MERCHANDISE MART ¢ CHICAGO 54 


TESTING TAPE RECORDERS? 


RANGERTONE 


has been critically tested by two leading Labora- 
tories — one in Broadcasting, the other in Com- 
munications. Perfect? — No! But miles ahead, 
ready to serve you. They find frequency response 
flat within 14%2db from 30 to 15,000 cycles (30” 
speed); Intermodulation less than 4%; total har- 


monic 1%; Flutter hovering at .15%. 


Profitable use of tape is now being 
made, especially in dubbing edited 
tape to disc. Complete specifications 
supplied promptly. 


RANGERTONE, Inc. 


73 WINTHROP ST. e NEWARK 4, N. J. 


_ 


NEWS... 


IRE Members Receive Awards 


The President’s Certificate of Merit 
has been presented to 30 members of 
the Institute of Radio Engineers as a 
testimonial to their outstanding ser- 
vices in techrological research and de- 
velopment during World War II. They 
are: 

Henry B. Abajian, L. H. Terpening Co.; George 
W. Bailey, The Institute of Radio Engineers; Wilmer 
L. Barrow, Sperry Gyroscope Co.; H. H. Benning, 
Aircraft Radio Corp.; Harold H. Beverage, Radio Cor- 
poration of America; K. C. Black, Aircraft Radio 
Corp; Hendrik W. Bode, Bell Telephone Labora- 
tories: Ralph Bown, Bell Telephone Laboratories; 
Herbert E. Bragg, National Defense Research Com- 
mittee; Henrj Busianies, Federal Telecommunication 
Laboratories; John F. Byrne, Airborne Instruments 
Laboratory; F. C. Cahill, Airborne Instruments Lab- 
oratory; Howard A. Chinn, Columbia Broadcasting 
System; F. S. Cooper, Haskins Laboratories, Inc.; 
W. F. Davidson, Consolidated Edison Co.: H. D. 
Doolittle, Machlett Laboratories; O. $. Duffendack, 
Philips Laboratories, Inc.; John N. Dyer, Airborne 
Instruments Laboratory; Donald G. Fink, McGraw- 
Hill Publishing Co.; E. G. Fubini, Airborne Instru- 
ments Laboratory; Raymond L. Garman, General 
Precision Equipment Corp.; B. L. Havens, Watson 
Scientific Computing Laboratory; L. Grant Hector, 
Sonotone Corp.; William H. Martin, Bell Telephone 
Laboratories; James H. Moore, American Telephone 
ond Telegraph Co.; Haraden Pratt, American Cable 
and Radio Corp.; J. C. Schellena, Bell Telephone 
Laboratories; William P. Short, Federal Telecom- 
munication Laboratories; Hector R. Skifter, Airborne 
Instruments Laboratory; Ernst Weber, Polytechnic 
Institute of Brooklyn. 


High-Frequency Symposium 


The Subcommittee on High-Fre- 
quency Measurements of the Instru- 
ments and Measurements Committee 
is planning a two-day symposium on 
high frequercy measurements. The 
IRE and National Bureau of Standards 
will be co-sponsors with the commit- 
tee of the sessions to be held sometime 
in January. 


KLEE-TV Signs GE Contract 


A $235,000 contract has been signed 
by representatives of KLEE-TV, Hous- 
ton, Tex., and the General Electric 
Co., for a GE low-channel transmitter, 
antenna, and studio and remote mobile 
equipment. KLEE’s antenna is being 
designed for 50-lb. wind loading in- 
stead of the normal 30-lb. loading. 


TV INSTRUMENT DOLLY 


A television instrument dolly, built entirely of 
aluminum is being used by WAVE-TV, Louis- 
ville, Kentucky, for handling and transport- 
ing television equipment. Unit weighs 125 
lbs. and supports equipment weighing 500 
lbs. It was designed and constructed by 


| P. A. Raible. WAVE-TV’s maintenance head 
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LARGEST STOCK OF 


.LL BRAND NEW — STANDARD BRANDS — QUANTITY PRICES ON REQUEST — Minimum Order $5.00 


Classified Section 


TUBES 


IN THE COUNTRY 


ype Price Type Price Type Price Type Price Type rice Type Price Type Price 
IB23 19.50 210HE 17.95 851 75.00 HY31Z 5.50 Is4 96 6Q6G /6TITG 1.06 128K7 .66 
iB 1.95 211 98 $52 .. 14.95 HY65 2.49 IS5 32 6Q7 80 128KI7GT 66 
1B27 : 1.95 215A 3.00 860 . 3.00 HY69 2.49 1T4 80 6Q7GT 72 128LIGT 88 
1B56 8.00 217C 7.50 S6L . 19.95 HY75 1.25 1ITSGT 1.06 6R7 1.06 128SN7GT 80 
IN21 .59 yt ae 4.95 864 - .69 HY11t4B 1.25 iu4 80 6RIGT 1.06 128Q7 .60 
IN23 59 221A 2.95 865 2.98 HY115 1.25 1U5 72 687 1.28 128Q7IGT 60 
IP22 11.50 222A 20.00 866A 99 HY615 1.25 1\ 38 687G 1.28 128R7 39 
1P24 2.00 227A 3.95 8663 R 1.25 HY E1148 8 2A3 1.28 688G T 1.06 1i28SRIGI 39 
is2l 1.95 2418 90.00 868 1.95 HY12312 5.50 2A4MG 1.28 6SA7 66 12X38 OR 
2API 3.95 242¢ 5.95 869B 75.00 HY 1269 5.50 2A5 88 6SAIGT 66 1223 88 
eB2z2 5.35 2494 3.49 872A 2.95 KC4 105.00 2A6 1.06 68 F7 32 14A7/12B7 88 
2B120 6.95 250R 7.95 874 2.49 KU676 22.00 PAT 1.06 SDIGT 9 L4AFT/AAD  .88 
2CZZ 39 250TH 19.50 876 98 MLI00 105.00 2E5 88 68 F5 66 14B6 88 
2C26A 35 250TI 19.50 878 2.49 MLIOL 150.00 2V3G 1.98 6SF5GT 2 14B8 88 
2034 252 1.95 879 89 ML502 500.00 2X2A 1.25 68F7 80 1405 88 
2594 1.95 884 1.49 ME4 90.00 3A4 39 68G7 80 1407 88 

274A 1.25 885 98 QK59 39.50 BAS 1.39 6SH7 9 14E6 72 

274B 1.25 902P 1 7.95 QK60 9.50 3A8GT 1.98 6837 .66 14E7 88 

282A 904. 9.95 QK6I 39.50 3B7 36 6SS7GT 66 14F% 88 

301A 905 11.95 QKG62 39.50 3D6 6 68K7 66 14F8 1.06 

3047 920 2.95 REL? 1.25 3Q4 88 6SKIGT 66 147 88 

iT 923 98 RK 12 1.95 8Q5GT 96 6SLIGT 96 1457 1.06 

5 931A 41.95 RK? 3.95 384 80 6SNIGT 88 14N7 1.06 

950 1.06 RR? 1.95 3v4 80 68Q7 6) 14Q7 88 

953B 1.95 RK25 2.95 5AZA 50 68Q7GT 60 14R7 88 

954 RK33 98 5SRAGY 1.15 68R7 72 1487 1.06 

955 RK34 59 574 1.28 6SRIGT 2 14W? 106 

956 RK59 3.95 5U4G 60 6887 .66 14X73 1.06 

957 RK65 24.95 5V4AG 96 6S8V7 88 14X4 a8 

958A RK60 19 5w4 1.06 6U5/6G5 72 14V4 "88 

959 RK69 19.50 5W4AGT 66 6UIG 32 oa he 

991 RK72 1.95 5NAG 42 6V6 1.28 1978 1.06 

1000 SPEC. RK75 3.95 5Y3GT A2 6V6GT 80 >» 1.28 

RKG5 6.25 5YAG 60 6Wi7G 88 774 "a8 

RX120 10.00 5Z3 72 6N4 60 25AC5G1 1.16 

‘ SD809 1.95 5ZA 1.06 6X5GT 60 he \ ~¢ r te 

75 TB35 1.98 6A3 1.28 6Y6G 96 ppg tat gee 
poe 1, > Or 25L6GT .66 
1.75 rZ40 2.95 6A6 1.06 6ZY5G 88 ORY A ste 

1.39 LU X6653 3.05 6A7 80 XXII 72 ore cm . © 
75 Vi0D 6.95 . <9 25Z5 60 
mies are 6A8 “50 — 25Z76GT 60 

1.98 VRi5 98 6A8GT 80 712 oe oP 
1.75 VRi8 75 6AB7/1853 . 1.06 72 pony yo 
1.75 V R90 75 6AC5GT 1.16 72 o8D7 4 
5 19 VR9I 1.49 6AC7/1852 1.16 7 1.06 eg “20 

503 49 VRS 75 6ADIG 1.28 “7 72 31 . ~ 
527 7.95 VRL05 75 GAGS 1.06 7 88 “a: 128 
531 4.95 VR150 98 6AGI 1.28 7 88 Pe LIGT 128 
RIDA 69 VTI27A 6AH6 3.90 72 ae ‘ “7. 
G32A 7.50 VUl11I 6AI5 99 72 34 sh +4 
TOLA 1.50 WLA60 6AK5 1.56 72 85/51 an 

WO2A 79 WL468 6AK6 96 “12 on As — 
TOSA Lio = = WL532A 6ALS ‘80 72 SBS ‘80 
JOAA 5.95 WL562 6ALIGT 1.06 . 1203.4 "39 35 S 80 
JOS5A 92 WL6I6 6AQ5 80 ; 72 35 L6G I 66 
T06BY 79 W L619 6AQ6 +2 5 "39 35W4 16 

706CY 98 2225 6AQIGT 88 0 aq %x6 32 

W07A/B 149 (OAR 6ARS 66 7E5/1201 -— Se as 
708A 1.98 OA3/VR5 6ADS5 80 ©67E6 13 6 See - 
7094 .98 0AAG 6AT6 60 ; 88 35Z5GT 0 

710A 1.25 0B~ 6AU6 80 2 .88 36. 39 

VISA 1.06 0B3 /V R90 GAVG6G 60 > 1.06 37 39 
TMAY 1.06 = 0C3/V R105 6BAG 1.28  7G7/1232 oe, =: = 
715A/B 95 0D3/V R150 6B5 1.56 TI 80 39/44 39 
715€ 1.19 oy4 6B6G 88 A 1.06 1 66 

VITA 98 OZA 6B7 1.28 7K7 1.06 ‘ .66 
720CY 20.00 O7AG 6B8 1.28 717 88 1S. 66 
721A/B 4.95 OLA 6B8G 1.28 oN? 88 45 : oe 

723AB 5.95 1A38 6BAG6 80 7Q7 72 15Z5G I “te 
724A/B 10.00 1A4 6BE6 72 7R7 88 16. 1.06 

T25A 39 1A4P 6BG6G 1.92 iS7 1.06 i. 96 
726A 5.95 LASGT 6BI6 80 ivi 1.06 sO. 1.56 
750TL 5 8005 4.95 1LA6 6C4 39 7W7 1.06 SOAS 88 
800 2.25 8008 3 1A7GT 605 66 TX7/XXFM_ 1.06 50B5 .66 
SOLA .98 8011 2.{ IB3GT 6C5GT 66 7¥4 72 5OL6GT 66 

. 802 2.95 8012 4.9: 1BA 6C6 80 ZA 72 5OY6GT “72 
24.95 803 8.95 8013 2.95 1B5/25s8 6C8G 1.28 10 ‘69 53 1.06 
3.95 804 12 SOL4A 24.95 1C5G1 ‘ 6D6 66 12A 0 6 By 
1,25 805 . 5.95 8016 1.49 1C6 1.28 6D8G 1.28 12A6 .39 a7 80 
4.95 806 17.50 8020 3.95 1C7G 1.28 6E5 85 12A6G1 39 8. 80 
17.95 807 1.$ 8027 7.95 ID5GP 1.55 6F5 66 12A7 1.28 iOLIGT 1.56 
19.40 808 2. C5B 12 IDIG 1.28 6F5GT .66 12A8GT 80 WIA 80 
15.00 809 2 C6A 9.9! 1D8G1I 1.56 6F6 80 12AH7G1 ‘88 7 .66 
4.95 810 ‘ae C6d 12.95 LEGG 1.56 6F6GT 66 12AL5 80 76 .66 
10RP 14.95 Sil. 3. CEQi2 1.95 v4 1.06 6F7 1.06 12AT6 60 v3 66 
+4 34.95 812 2.§ CK1005 39 1P5G 1.06 6F8G 1.28 12AT7 1.06 48 66 
' 49.50 812H 6.5 CK1006 .69 1F6 1.56 6G6G 1.06 12AU6 80 79 88 
ley. 69 813 8.§ CK 1090 195 1E%G 1.56 6H6 “60. «12AU7 96 «80 "46 
1OSPEC -69 814 3.8 EF50 79 1GAGT 1.06 6H6GT 60 12BA6 72 81 1.56 
canes 14.95 815 2. EL3SC 4.95 1G6GT 1.06 655 54 12BE6 72 82 1.06 
12 ip , 14.95 816 ba EL225 1.95 LHAG 88 6I5GT BA 124 .39 83 1.06 
we 1 60.00 822 . 1.¢ FI238A 12.95 LH5G1 .66 656 1.16 12k .72 83 1.28 
ISAP4 125.00 826 FI27A 22.50 1IH6G 1.28 657 80 125 39 84/674 72 
ISE ... 1.50 827R 99. F660 150.00 1H6GT 1.28 6SIGT 80 12 39 85 . 88 
een + 5 FG17 3.25 146GT 1.28 = 6I8G 1.28 12 ‘30089 72 
2304 270.00 829A/B : FG27A 9.95 114 80 6K5GT 96 ; .80 89 eee 39 
4G. 49 =: 82918 /SE29 FG67 ILAd 1.06 6K6GT 60 66 NILIGT 1.56 
Cann 3 - & 830 9 FGS81A ILA6 1.06 6K7 .66 .88 1L7M7IGT 1.56 
15SP EC 49 830B 5.25 FG105 ILB4 1.06 6KIGT 66 96 LLINIGT 1.56 
cone 3.95 832/A 1.95 1LC5 1.06 6K 96 32 LIPWGT 1.56 
100TH 12.95 833A 34.50 FG325 1LC6 1.06 6K8GT 96 66 1L7Z3 60 
oa 3.00 834 .. 5.95 FG238B ILDS 1.06 6L5G 1.06 66 117Z4GT 1.16 
O2F 1.00 836 1.15 GLI46 ILE3 1.06 6L6 1.42 72 117Z6GT 96 
114A .. . 69 837 2.50 GL207 1LGS5 1.06 6L6G 1.16 80 FM-1000 1.28 
148. 1.25 838 3.95 GL530 .. f ILH4 1.06 6L6GA 1.16 -80 1273 88 
sn SOE 5.95 841 .69 GL559 ... 5.35 1LN5 1.06 6L7 .96 80 9001 89 
2) 843 69 GL605 250.00 IN5GT 80 6LIG 1.16 ‘80 9002 39 
2038B 10.95 845 .. 4.95 GL697 150.00 IP5GT 1.06 6N6G 1.56 72 9003 69 
203R ...... 5.95 845W . 5.95 HF100_... 3.95 1Q5GT 1.06 6N7 .96 .39 9004 49 
204A ..... 49.95 849A 60.00 HF200.. 17.95 1R4 1.06 6NIGT .96 .66 9005 98 
205B 1.50 849H 60.00 HY24 50 IRS .80 6P5GT 96 128I57GT .66 9006 19 


(All Tube 


Types In Stock Now — Subject 


To Prior Sale — Prices Subject 


To Change 


Without 


Notice) 


20% DEPOSIT 
WITH ORDERS 


NIAGARA RADIO SUPPLY CORP. 


160 GREENWICH STREET 


NEW YORK 6, N. Y. 


Phone 
Digby 9-1132-3-4 
AH Prices F.O. B. 


‘ 


Classified Section 
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SURPLUS MATERIAL=Shippe mmediately 
. . . 
Thousands of Relays Available—Send for Complete Listings 
| . ° 
TUBES! GUARANTEED! STANDARD BRAND Last Minute Specials 
TYPE PRICE | 841 65 PRECISION RESISTORS 400 Cycle Motor Generator 
1LA6 $1.65 TYPE PRICE MOTOR 
| 1L4 -65 843 -65 wWW4 WwW 
oa 879 r 4 — Types WW3, W4, and 5 Janette type PE 3—220 volts, 60 cycles, 30— 
ia “4s “* oe A * 2 H.P., Speed 1725. 
| GACT ‘95 | 866A 33 Following sizes are GENERATOR 
6AG7 ‘95 | 8724 1.65 in 1% and 2% tolerance Price $.35 Janette type CF34—110 volts, 100 cycles, 19— 
6C4 45 954 45 9 aan 54,500 1500 7.3 amps, 0.8 KVA. RPM 3000, Shunt wind- 
6F8 95 957 45 1eg 46.000 1400 ing. Plus attached DC Generator—output 100 
6G6G 85 968 25 35 40,000 1200 volts, 40 watt—RPM 3000, Comp-Wound. The 
6H6GT 55 1613 85 9 33,000 1000 entire unit mounted on steel base 15” x 33” 
6L6 1.10 1616 -95 6 i 15.000 750 x 3” and furnished with a control panel 
6SA7 .65 1626 45 268 «* 13.300 235 having the following equipment: GE Motor 
6SD7 45 | 1629 -18 “22 « 12000 130 Starting Switch, GE Magnetic Switch, GE 
6SQ7 65 1632 18 125.000 10,000 125 Start-Stop Control, GE Heavy-duty rheostat, 
6857 65 | 1641/RK60 +65 30° 7 1 1 Fuse box, 3 GE CR 9158 Resistors. 
6Y6 15 | 1644 1.25 ery Hee 4 Price $150.00 
= = & seca = 95,000 4,300 22 GENERAL RADIO PRECISION 
7C7 -95 | 388A 3.95 pee —_ - WAVEMETER Type 224 
iF8 -95 394A 2.95 rapoed rye AH Range 75-24000 meters in: 5 steps. Complete 
vara 85 a = 80.000 2'5 10 with coils charts and miscellaneous, fittings 
1¥ = ae it 36. 17 and housed in a box 19” x 11” x 1149”. 
12K8 -95 | 9006 35 66,000 1,700 6 Price $150.00 
2Q7 55 | 8013 2°95 
12.7 65 | RK60/1641 “65 Fellecing snes eve GENERAL RADIO CAPACITY BRIDGE 
2SN7 65 RK72 75 a : Type 216—Complete and in perfect condition. 
30 SPECIAL RK73 45 5°% or better tolerance, Price $.15 Price $65.00 
‘ cvEst) = | a = 110,600 7 40 3 PHASE TRANSFORMERS 
32 - = oa 836A 22,000 59 35 Primary 208 volts, 60 cycles—3 Phase Delta 
. ede "a5 4B27 3 Conn. Secondary 3700 volts, 410 ma. Y conn 
| oe ‘6s | 4033 2°95 . : Overall dimensions 7” x 15” x 9” f 
1} 38 65 | 4D32 9.50 The following sizes Price $19.50 
45 SPECIAL 14E6 55 1% or better, Price $.10 VIBRATION TABLE 
| (VT52) 35 23D4 45 ie This unit consists of a 14 H.P. motor with 
56 55 7 28D7 45 105.8 4.4— weighted flywheels mounted on a _ spring- 
210 65 | HY1I4B 45 53.96 4.35 supported table top 2’ x 3’ size. Overall 
250 -65 5SCP1 3.95 3 53.32 4.3 height of the steel table is 32 inches and 
350B 4.95 Amperite Voltage 4,285 33.22 3.94 has the following equipment, 2 speed-control 
801 -95 Regulator 13-4 25 1,123 23.29 3.5 rheostats, on-off switch, and fuse-box. 
807 95 | E1148 5 414.3 13.52, 1.563 Price $75.00 
95 y q 5 6.6 ome . - . . 
ae oy a “— “ nn 10.2 “968 The above are in limited quantity and 
| a 147.5 5.1 25 subject to prior sale. 
i . 
Write for Latest Catalog 
EDLIE ELECTRONICS, INC. 
| 154 GREENWICH STREET : TELEPHONE DIGBY 9-3143 NEW YORK 6, N. Y. 
| 
| 
| 


SOLID SAVING SALE! 


ake advantage of the li i i 
ve he so) id savings in every item listed. 
BIG! Ger" 'h for everything you buy because WE BUY 


ue the Universa i : > P 
Saving in every order! | buying habit. There’s solid 


Current Trans- | - oo 


es : H ver- e e ° 
eaties formers. 50 to 5A, ean enkae oremost technical journal of radio, 
400 cy INVERTERS — 240v, 60c circuits. : em +306. SPST 
1500VA 115v, single phase G.E. JY. $7.50 ea. wets normally open. ace — 
| input 24v, D.C. Mfr. 600V max A.C. television and tele-communications. 
LELAND ELBOTRIC - (ene Ist RF Trans. |, 1, Cc. 
.50 ea. ' Ass’'y MN26 & 8. $2.9. +s 
c ARN-7 Stk . . . Greatest number of television and 
/ #2C-3035-5/T7. 
\ g—z<" Ship. e e ° : 
| =F" ths, 95 ea. cat tele-communications editorial pages. 
Power — 7aee Ass'y MN20 & d,: ; 
| = - tk # i“ ae . . 
| ne aaa Ship. wt. The 1084C - 24. . . . Authoritative treatment of cur- 
| ormer: 
| ° . 
1500 C.T. at 150ma, 6.3v Clare 200 ohms rent engineering trends, problems and 
| 2.5a, 6.3v 1.6a, 5v 3a, 24v SPST Nor- ; 
\| 1l5v 50-60c, pri G.E. mally open. No. 
| 
} 


13, 15 developments. . . . Largest engineer- 


| $4.89 ea 
| Clare 3500 ohm,’ 422: . : : : 

Plate circuit om audience in design, manufacture, 
G.h. Antenna 


Changeover 


Fils ment relay. © I sec. “sf; | operation and maintenance of tele- 


| ' Transformer: 
| : 6.3v. 8a. 115v 4 , oe ° e 

i . nd tele-communications (15,332 
50-60c pri contacts. No. 37843" RS, Ship PD : . vision a (15, 


| SPDT, 8 
G.E, wt. 1 Ib, ohms. , . 
$1.95 ea. (] —, $1.25 ea. total circulation monthly). 
365 


P Min. Order 
$2.50. 

MIVEFS/ general co. cc ter a a 

WaAlker 3-9642 


500v D.C. G.E. Generator, 
.085 amp. and 12.6v D.C. 
at 2.0 amp. 1725 RPM. 


| Canal St.. New York 13, N. Y. 
| $14.95 ea. 


CALDWELL-CLEMENTS, INC. 


| 480 LEXINGTON AVENUE 
| NEW YORK 17, N. Y. 
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Classified Section 


KLYSTRONS Pg ee Pr Bote hari 
, SYNCHROS INVERTERS 
1F Special Repeater, 115 volts, 400 cycle. Will 12117-4, Pioneer. Input 24 volts D. C. Output 
operate on 60 cycle at reduced voltage 26 volts. 400 cycle. PRICE $12.00 BACH NET i 
=e Ps B. oe io , ‘ 12117, Pioneer. Input 12 volts D. C. Output 26 i 
‘- _ — 7 . ‘Ee 8) ansformer, ‘§ 5 volts, 0 rolts, 400 1 5. LAC NE 
— —_ le oS a = - cycle. PRICE $22.50 EACH NET : 12123-1-A | lag gg Fe o. Out- 
2J331 2820—2860 mc 265 K.W. $15.00 251G1 Control Transformer, 57.5/57.5 volts, put 115 volts, 400 cycle, 3 phase. 100 V. A 
25214 9345—9405 me. 50 K.W 25.00 400 cycle. PRICE $2.00 EACH NET Price $75.00 Ea on ee ‘ 
2J22 3267—3333 mc. 265 K.W. 15.00 2J1H1 Selsyn Differential Generator, 57.5/57.5 153F, Holtzer Cabot. Input 24 volts D. C. Out- 
2526 2992—3019 me 275 K.W. 15.00 volts. 400 cycle. PRICE $3.25 EACH NET put 26 volts, 400 cycle, 250 V. A., and 115 
2527 2935—2992 me. 275 K.W 15.00 5G Generator, 115 volts, 60 cycle. volts, 400 cycle, 3 phase, 750 V. A. PRICE 
2332 2780—2820 me. 285 K.W 15.00 PRICE $25.00 EACH NET $150.00 Ea. Net 
2J38 Pkg. 3249—3263 mc 5 K.W. 25.00 W. E. KS-5950-L2, Size 5 Generator, 115 volts, MG750, Wincharger PU16 Input 24 volts 
2339 Pkg. 3267—3333 mc 8.7 K.W 25.00 400 cycle. PRICE $3.50 EACH NET D. C. Output 115 volts, 400 cycle, 1 phase, 6.5 
2355 Pkg. 9345—9405 mc. 50 K.W 25.00 Size 5 Generator, Army Ordnance Drawing amps. PRICE $35.00 EACH NET 
3331 24,000 mc 35 K.W. paps No. C-78414, 115 volts, 60 cycle 149H, Holtzer Cabot. Input 28 volts at 44 
ae 15,00 PRICE $15.00 EACH NET amps. Output 26 volts at 250 V. A. 400 cycle 
120BY 2800 mc 1000 K.W. 25.00 and 115 volts at 500 V. A conen nacun Gat 
720CY ge PIONEER AUTOSYNS 149F, Holtzer Cabot. Input 28 volts at 36 
725-A 25.0 AY1, 26 volts, 400 cycle. PRICE $4.00 EA. NET amps. Output 26 volts at 250 V. A. 400 cycle 
730-A 25.00 AY20, 26 volts, 400 cycle. PRICE $5.50 EA. NET and 115 volts at 500 V. A. 400 cycle PRICE 
KLYSTRONS: 723A/B $12.50; 707B $20.00; AY30, 26 volts, 400 cycle. Price $10.00 EA. NET $29.00 EACH NET 
726-A $15.00 aaa = volts, 400 cycle. Shaft extends from 
— oth ends. PRICE $10.00 EACH NET 
For 2321 125-A, 2522 2536" 2527, 2331, 2332, AY38, 26 volts, 400 cycle. Shaft extends from SINE-COSINE GENERATORS 
— _—s — — ; ’ ‘Each $8.00 both ends. PRICE $10.00 EACH NET (Resolvers) 
Bey De ae aac a pole FJE 43-9, Diehl, 115 velts, 400 cycle. PRICE 
4850 Gauss, °%3” et. pole laces, “4 10 $20.00 EACH NET 
diam 2. 8.00 PIONEER PRECISION AUTOSYNS 
1500 Gauss. 112” bet. pole faces, 156” ‘pole AY101D. new with calibration curve 
“diam. Ree 8.00 PRICE—WRITE OR CALL FOR SPECIAL D. C. ALNICO FIELD MOTORS 
v" 4 5067127, Delco, 27 V., 250 R. P. M. PRICE 
. QUANTITY PRICES $2.99 EACH NET 
AY131D, new with calibration curve san 27 V.. 25 Ic 
: PRICE $35.00 EACH NET 5069600, Delco, 27 V., 250 R. P. M. PRICE | 
TUNABLE PKGD. “‘CW’’ MAGNETRONS $4.00 EACH NET 
QK61 2975-3200 Mc QK62 3150-3375 Mc. 5069466, Delco, 27 V., 10,000 R. P. M. PRICE 
QK60 2800-3025 Mc QK59 2675-2900 Mc. GENERAL ELECTRIC $3.00 EACH NET 
! 
i D. C. SELSYNS D. C. MOTORS 
A COMPLETE LINE—MICROWAVE EQUIPMENT eT en a oa ro ee 5069625, Delco Constant Speed, 27 volts, 120 
IN STOCK: 10CM, 3CM, 1.2 CM. SEND FOR sDJ1I- -PCY Indicator, 24 volts. Dial masked R. P. M. Built-in reduction gears and gov- 
MICROWAVE FLYER. to +65°. PRICE $4.00 EACH NET ernor. PRICE $4.25 EACH NET a 
All merchandise guaranteed. Mail orders prompt- sDJi1- -PCY Indicator, 24 volts. Dial marked A-7155, Delco Constant Speed Shunt Motor, 27 
ly filled. All prices FOB New York City. Send 0 to 360°. PRICE $6.50 EACH NET volts, 2.4 amps.. 3600 R. P. M., 1/30 H. P 
money order or check. Shipping charges COD. Built-in governor oa $6.25 EACH — i 
Rated concerns send P.O. 5BAL0J18D, Genera slectric, 27 volts, 0.7 
PIONEER TORQUE UNITS amps., 110 R. P. M. PRICE $2.99 EACH NET 
OMMUNICATIONS E UIPMENT C0 TYPE 12602-1-A. PRICE $30.00 EACH NET 5066665. Delco Shunt Motor 27 volts, 4000 
® TYPE 12606-1-A. PRICE $35.00 EACH NET M. Reversible, flange mount. PRICE $4.50 
P P TYPE 12627-1-A. PRICE $70.00 EACH NET C.28P- 1A, John Oster Shunt Motor, 27 volts 
131-T Liberty St., New York City 7, N. Y. 0.7 amps., 7000 R P. M., 1 ee P 
‘ SRICE $3 . 
Digby 9-4124 PIONEER TORQUE UNIT PRICE $3.75 EACH 
AMPLIFIER A. C. MOTORS aru 
TYPE 12073-1-A. PRICE 7.5 NE” 5071930, Delco, 115 volts, 60 cycle, 7000 } 
’ ; ay San MET — PRICE $4.50 EACH NET 
Now H! BACK 36228, Hayden Timing Motor, 115 volts, 60 
e ¥ eco 8 RATE GENERATORS cycle, 1 R M ' 
PM2, Ele é y/ , 5 V PRICE $2.85 EACH NET 
' HIGH PRICES th SENCO wa \ oy : tlectric Indicator Company, .0175 V. per 
a e Y: _. _.. PRICE $7.25 EACH NET SERVO MOTORS 
; ial: tt — Indicator Company, two-phase, j 
Our pelicy of quantity buying, low overhea 22 V. per phase at 1800 R. P. M { 
cash sales — eliminating all unnecessary ex- B-68 Electric Indicator ‘Company, D P PIONEER 
- , 1y re yu 
Sie tinny Waar solar to ee tom doom Oe a — 
: 3 RICE $14.00 EACH NET 
these parts and convince yourself that the : MINNEAPOLIS—HONEYWELL | 
“SENCO WAY” is the smartest way! 
SPERRY PHASE ADAPTER IN STOCK 
OIL FILLED CONDENSERS TYPE 661102, 115 volts, 400 cycle. Used for 
operating 3 phase equipment from a single 
phase source. PRICE $6.50 EACH NET 
Standard Brand. Upright Type. if 
Stand-Off Insulators | 


4 Mfd. 600 VDC..........§ .45 
6 Mfd. 600 VDC aeces or 
7 Mfd. 600 VDC wae 7 

8 Mfd. 600 VDC... -79 
10 Mfd. 600 VDC.. we 89 
8 Mfd. 1000 VDC..... .. 198 


All Fully Shielded, Flush Mount 
50 mil—6.3V @ 2 amps— 

5V @ 2 amps 580V C.T..$1.79 
100 mil—6.3V @ 3 amps 

5V @ 2 amps 750V os 2.95 
150 mil—6.3V @ 4 amp 

5V @ 3 amps 750V ro T.. 3.39 
200 mil—6.3V @ 3.3 amps— 

5V @ 3 amps 815V C.T.. 4.45 


PIII IIAAAAAASASD AAAI A I I I IK 


SPEAKER SPECIAL— west, Sev 
127 P.M. ALNICO V.. . $3.95 


limit 4 to a customer 
ok aa aa aaa a aa aa Ih 
MINIMUM ORDER $1.00 


WHEN ORDERING—Send 25% deposit for all 

C.O.D. Shipments. Include sufficient postage— 

excess will be refunded. Orders without postage 

will be shipped express collect. All prices F.O.B., 
New York City. 


[SENCO RADIO... | 


Dept. S$, 73 West Broadway 
New York 7, N. Y. BEEKMAN 3 3-6498 
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For Sale 
TELEVISION CAMERAS 


3 DUMONT type 5027A Image 
Orthicon Pickup Heads, with type 
5047A Electronic Viewfinders. 
These cameras are complete with 
all tubes, including 2P23 Image 
Orthicons 90 M.M. f 3.5 EKTAR 
coated lens. Factory reconditioned 
— perfect operating condition. 
Immediate Delivery. 

so 
Surplus Laboratory Test Equip- 
ment — General Radio, Boonton, 
Ferris, etc. 

Subject to prior sale — 
F.O.B. J 


N.Y.C 
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For complete information WIRE — WRITE 


| THE NATIONAL INSTRUMENT COMPANY 


Far Rockaway, New York 
Cable Address — NATINSTRU, NEWYORK 
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D 


OF A SERIES 
NIFORM 
AMPING 


MAGNETIC SHUNT as 
used by Burlington in- 
» sures uniform damping 
characteristics. All rang- 
es AC and DC in 212", 
342", 442" rectangular 
2r round case, fully 
guaranteed for one year 
against defccts in work- 
manship or material. 


Write Dept. T 118. 


INSTRUMENT 
COMPANY — 


j 


BURLINGTON, IOWA | 


CUT CAMS IN 
A FRACTION OF 
THE USUAL TIME 


Ske 


For jobs where pressures 
for B & S screw machines, 


| These blanks are hard 
marked ... Cutting ope 


usual time. 
i| Write for complete Syn 


Please send 


PLASTICS 


SHEETS @ RODS 
TUBES @ FABRICATED | 


LAMINATED @ MOLDED- 
MACERATED 


use Synthane Non-metallic cam blanks. 


and easily machined. Delivered with center hole 
bored, pin hole drilled and layout lines clearly 
rations are greatly sim- 
plified, cams completed in only a fraction of the 


s— 12 River Road, Oaks, 


| eee SYNTHANE E CORPORATION 


TECHNICAL Synthane catalog. 
Name___— 
Name of Compony 

PARTS © MOLDED. | Title ——— 
Address __—_- 


, Cityv————— 


CAM BLANKS 


are light, such as cams 
try convenient, easy-to- 


and dense, yet quickly 


thane catalog now! 


—— “gi 


me a copy of the compiete 


\Kyom LA SURE AWESIN 


with the New 


iDI-ACRO 
BRAKE 


@ ROK-LOK—sensitive material clamp for accuracy 
@ DOUBLE-EDGED FORMING BLADE for close reverse wenlle 
@ NEW PRECISION STOPS control angularity of bends 


This versatile metal forming machine was developed for use in 
model shops, experimental laboratories and production depart- 
ments where it often replaces dies for all types of prec ision forming 
operations. Di-Acro Brakes will form a great variety of materials 
including bronze, stainless steel, aluminum and bi-metals. 


WRITE FOR CATALOG. New edition of 40-page Di-Acro Catalog 
contains detailed information on all Di-Acro Brakes, 
Shears, and Benders and illustrates how these pre- 
cision machines can be used individually or co- 


operatively for ‘““DIE-LESS DUPLICATING”. 
<€M1-ACRO is Pronounced "Die-Ack-Ro” 


ae ” O'NEIL-IRWIN mec. Co. 


348 8TH AVE., LAKE CITY, MINNESOTA 


™ éss Te 


PLASTIC PARTS: 


FOR 


@ Knobs & Pointers 


. PRINTED & CLEAR 
@ Dial Scales | FiAy" oR ‘Formen 


@ Windows & Masks 


1241 CENTRAL AVE 
1 Crmeloed mo. HILLSIDE. 5. mw 


BUY 


SECURITY 
BONDS 


ow! 
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Examples of Typical —— 
JOYNER 
Television Components 


JA-3 Deflection Yoke (10’’) 
JA-9 Linearity Control 


JA-20 Sound IF 

JA-21 Converter Transformer 
JA-22 Ist Pix IF 

JA-23 2nd Pix IF 

JA-24 Cathode Trap 

JA-25 3 & 4 Pix IF 

JA-26 Discriminator 

JA-27 Peaking Coil 

JA-28 2 se 

JA-29 - ¥ 

JA-30 cs “p 

JA-31 Filament Choke 
JA-32 Width Control 

JA-33 Horizontol Blocking 
JA-34 RF High Voltage Supply 
JA-35 Sync. Transformer 


Special Television Coils to Your 


Specifications 


INQUIRIES INVITED ————' 


O RPORATION 
ELECTRICAL & MECHANICAL 
PRODUCTS 


462 N. Parkside Ave., Chicago 44 


Quid BETTER ELECTRONIC EQUIPMENT 
Pa S| ANDARDIZED 


READY- 
TO-USE 
CABINETS 


CHASSIS 


NEEDS 


P ar-Metal 
Equipment 

is preferred by 
Service Men, 
Amateurs, and 
Manufacturers 
because they’re 
adaptable, easy- 
to-assemble, eco- \ 
nomical. Beautifully * 
designed, ruggedly \ 
constructed by spe- \ < 
cialists. Famous for ‘| 
quality and economy. 


Write for Catalog. 


PAR- METAL 


PRODUCTS CORPORATION 


32-62—49th ST.. LONG ISLAND CITY 3, N.Y 
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ke BULLETINS 


— 


TV Floodlights 


Century Lighting C 419 Wes s 
New York 19, N y Ss s 
ire les¢ Zz s ne 
t in ss ry I s 
elites, bea z ectors, s £ 
ecial projectors ar features (Ment n T-T) 


Die-Less pee oye 


The Di-Acro system 


explained n catalog 48-14 ssut 
yNe l-Irwin Mfg. Co 18 Kight Ave Lak 
tv, Minn Page 10 ? s } escril 
e company’s f1 engineering servic D 
ng rs Ss 
? l T iM 
n T-T) 


Co-/ — Cables 


Publicati N¢ e ¢ ‘ I 
if electron Co Ax cables lanufact a 
Transadic Lt ISSA ¢ I 
a Er N 
flexible re ns s ! n 


High Power Solenoid 


A new small alternating current s noid 
that gives approximately 100° more power 
than other solenoids is he subject of 1? 
bulletin (SOL-2) released by B/W Cor 
Corp Rin ! in \i (Mentior r-T) 


STATEMENT OF THE OWNERSHIP. MANAGEMENT 
CIRCULATION, ETC., REQUIRED BY THE ACT 
OF CONGRESS OF AUGUST 24, 1912, AS 
AMENDED BY THE ACTS OF MARCH 3, 1933 
AND JULY 2, 1946. 


Of TELE-TECH, publisl monthly at Orange, Com 
for Oet. 1, 1948 


1. The names and add es of the pub 
managing edito unl busine mana Publishe 
M Clement Rumsor N J dito Orest iH 
Caldwel Catrock Road 1 Bil st ( Cot 
Conn. Ma Editor, Stanley ¢ in, 111-09 7 
Rd., | i N. Y. Busi M g Mu ou 
New 83 W. 215 Ss New Y N. ¥ 
2. 7 i (1 i by a 
n 1 mu ited | ned \ 
I ind ni 1 arhdre 1 
\ - j ‘ } m 
n ! if | If 1b i ¢ 
1 ind add Wividual ow must | 
IV If own t pul ! ol i 
ed firn name and address, as we Ose 
individual memb must ‘ iver Caldwel 
Clement In iS) Lex ton Avenue New York W 
N. Y. M. Clement 0. H. Caldwell, Ch \ 
Petersel Tru 80) Lex » Ave N. ¥ ( 
M. Clen ruste Rumson, N. J. O. H. Caldw 
Trusts ( I Rd uxt Bil Ss { ‘ 
Charle \ I I Tru 174 Ser Ss 
Brooklyn, N. ¥ 
The known | ler mortgag d other 
ecurity ldet vni ling 1 ent ¢ 
mé of | amount bond mo \ oth 
ecurit ic 1 (If there a t any ( i ) None 
1. Tha | | iphs next above ving 
names of the owner tockholders and security holder 
If any, contain not only the ist of tockholdet ind 
ecurity hold is they ear upon the book 1 
‘ompany but al i St here ! tockl ! 
or security olde inpear upon the book of the 
company as trustee or in any other fiduciary relatiot 
the name of the person or corporation for whom sue} 
trustee is acting, i iven ilso that the said two 
paragraphs contain statements embracing affiant’s full 
knowledge md belief as to the circumstances and eot 
ditions under which stockholders and security holder 
who do not appear upon the books of the company a 
trustees, hold stock and securities in a capacity othe 
han that of a bona fide owner: and this affiant has 
no reason to helieve that any other yerson, associa 
tion, or corporation has any interest direct or indirect 
in the said stoek, bonds, or other securities than 
0 stated by im 
(Signed) Orestes H. Caldwell 
Sworn to and subscribed before me this 21st day of 
September, 1948 
W. Kenneth Reynolds 
Notary Public New York County. 
(My commission expires Mareh 30, 1949.) 


Vital 
Aids 


IN SERVICING 
MINIATURE TUBE RADIOS 
AND EQUIPMENT 


%* Star Minicture Socket Wiring 
Plugs for accurate alignment 
of minioture socket contacts 
during wiring. Precision cast 
of zinc base alloy—pins of 
stainless steel. /JE-9 (9 pin); 
#JE-10 (7 pin). 


XN 


e Star Miniature Tube 
Pin Straighteners (with 
stainless steel insert) 
to obtain a perfect 
fit when the tube is 
placed in the equip- 
ment. JJE-15 (9 pin); 
#JE-13 (7 pin) 


Scientifically designed — Precision made 
immediate Delivery in Any Quantities 


EXPANSION 
*xSTAR PRODUCTS CO., INC. 


147 CEDAR STREET, NEW YORK 6, N. Y. 


Visit our Display Booth 
1L.R.E. Show, March 7-10. 1949 


You'll find everything you need in radio and 
electronic equipment for laboratory and 
development work, in the new 180-page 
ALLIED Catalog. Rely on one dependable 
source for the world’s largest stocks—thou- 
sands of parts, tubes, tools, books, test in- 
struments, sound apparatus—ready for in- 
stant expert shipment at lowest market prices. 
Write today for your FREE copy of ALLIED’s 
newest Buying Guide. 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 18-L-8 
j 833 W. Jackson Bivd., Chicago 7, Ill. i 
} CO Send FREE New ALLIED Catalog. ! 
: Pe aid cctcdaceecadwebaedaaedacdkasdsuses : 
: MEME sik ccacgervidesdisdtcediaccaiiess ae 1 
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STABILIZED CRYSTALS 
TO MEET EVERY NEED 


| Whatever your crystal needs, 
| =. ] James Knights Co. is equipped 


‘| to satisfy them quickly and eco- 
“WP aomically. 

Vy) To effect greater savings for you 
| :| on short runs, a special produc- 
| tion system has been established. 


We are also equipped to quickly 
build “Stabilized” crystals to your 
exact specifications. In addition, 
James Knights Co. fabricates a 
complete line of “Stabilized” crys- 
tals to meet every ordinary need 
| | —precision built by the most mod- 
| ern methods and equipment. 

For quality—speed—economy, 
contact the James Knights Co. 
You'll be glad you did! 


New James Knights Catalog 
On Request 


A university physicist wanted q 2” super- 
sonic X-cut crystal. The James Knights 
Company made it promptly and has since 
delivered many other special crystals for 
the same university. 


Radio and Television Law 


By Harry P. Warner. Published by Matthew 
Bender & Co., Inc., Albany, N. Y., Price $35. 
All the guides to radio’s technical 
and legal problems have been com- 
piled in one book by a member of a 
Washington law firm who has special- 
ized in radio law for many years. Pub- 
lished in a binder so that subscribers 
may add up-to-date material as it is 
issued twice a year, this volume (in its 
first chapter) traces the history of a 
radio station from the filing of a first 
application to the issuance of its regu- 
lar license. 
Legal, financial and technical quali- 
fications necessary for ownership and 
operation are treated fully and a chap- 
ter on transfer and assignment of 
licenses explains FCC procedure, step 
by step, along with statutory provi- 
sions and reasons for their develop- 
ment. FM policies and standards are 
discussed and the FCC’s allocation 
policy is explained. A chapter on fac- 
simile is planned and will be available 
for insertion as soon as the FCC an- 
nounces its commercial standards. The 
publishers are offering this volume for 
inspection with no obligation to buy. 


Television Encyclopedia 
By Stanley Kempner. Fairchild Publishing Com- 
pany. Price: $6.50. 415 Pages. 

The first, non-technical reference 
book ever compiled on television in all 
of its major aspects, entitled “Tele- 
vision Encyclopedia,’ by Stanley 
Kempner, has just been published by 
the Fairchild Publishing Co. Here, for 
the first time in one volume, can be 
found a comprehensive presentation of 
material which includes: 

1. An historical survey of television 
in the form of a chronological record 
of its evolution. 

2. Biographical sketches of pioneers 
and contemporaries who have helped 
to bring television to its present ma- 
turity. 

3. A glossary of technical and trade 
terms. 

4. An appendix on “The Urban Mar- 
ket for Television.” 

5. An extensive television biblio- 
graphy. 


SAF-T-FLUX 


Non-corrosive 
SOLDERING LIQUIDS, PASTES 
AND CORE SOLDERS 


Used by the foremost radio and 
television manufacturers for the 
past 12 years. 


We specialize in non-corrosive sol- 
dering fluxes for radio, television, 
communication radar, 
and general electrical 
work such as fine wire, coils, hear- 


ing devices, etc. 


equipment, 
instrument 


We will welcome 
an opportunity to work with you on 
your soldering problem. 


mom AF-T-FLUX CO. 


COLLEGEVILLE, PA. 


TELE-TECH 


Reaching the men 
responsible for 
DESIGN, 
MANUFACTURE 
and OPERATION of 


ALL 


ELECTRONIC 
COMMUNICATIONS 


Cathode Ray Tube Displays 


Edited by Theodore Soller, Merle A. Starr, 
George E. Valley, Jr. Vol. 22 of the MIT 
Radiation Laboratory Series. Published by Mc- 


Graw-Hill 1948. Price $10. 


A practical discussion of their basic 
characteristics, principles of operation, 
and methods of application relating to 
the design of instruments employing 
cathode ray tubes. The design and con- 
struction of beam deflection and focus- 
ing devices, optical projection and mea- 
suring apparatus, and auxiliary me- 
chanical equipment is explained. Tele- 


vision is not emphasized. 
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JOHNSON 


a famous mame in Radio 


BUTTERFLY 


= DIFFERENTIAL 


SMALLEST 


AIR VARIABLES 
EVER PRODUCED! 


For Television 


Pictured are three of the smallest air 
variables ever produced. Each of the three 
types is available in four different capaci- 


ties. 


SINGLE TYPE — Takes the place of 
adjustable padders for trimming RF and 
in four 
models: 1.55 to 5.14 mmf, 1.73 to 8.69 
mmf, 2.15 to 14.58 mmf and 2.6 to 19.7 


mmf. 


IF oscillator circuits. Available 


BUTTERFLY TYPE — Applicable 
wherever a small split stator tuning con- 
denser is required. Available in four 
models: 1.72 to 3.30 mmf, 2.10 to 5.27 
mmf, 2.72 to 8.50 mmf, and 3.20 to 11.02 


mmf. 


DIFFERENTIAL TYPE — For switching 
capacity from rotor to either of two 
stators, and for shifting tap on capacity 
divider. Available in four models: 1.84 
to 5.58 mmf, 1.98 to 9.30 mmf, 2.32 to 


14.82 mmf, and 2.67 to 19.30 mmf. 


For Full Details 
Write For Latest 
Sa JOHNSON Catalog 


E.F. JOHNSON CO. 


SECA, MINNESOTA 
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FASTER, SIMPLER 


AUDIO ANALYSIS 


with Model AP-1 


PANORAMIC 
SONIC ANALYZER 


Reduce time, complexity and sost of mak- 
ing audio measurements with the unusual 
advantages offered by the Panoramic 
Sonic Analyzer, By resolving a complex 
audio wave into a spectrograph showing 
the frequency distribution and voltage am- 
plitude of the components, Model AP-1 


* Eliminates slow point-by-point fre- 
quency checks ¢ Provides a quick 
overall view of the audio spectrum 
* Enables determination of changes 
in waveform content while parame- 
ters are varied ¢ Furnishes simple 
presentations for production line 
testing. 


ot D ‘ a a ' ee D 
401 100 200400600 K 2K axéx | 20% 


a CYCLES = 


Panoramic Sonic Spectrograph of 
750 cps square wave. 


Use Model AP-1 for analyzing... 
¢ Harmonics © Intermodulation ¢ Vibra- 
tion * Noise * Acoustics * Materials 


Features... Continuous scanning from 40- 
20,000 cps in one second * Wide input 
voltage range * Linear and log voltage 
scale * Closely logarithmic frequency scale 
¢ Built-in voltage and frequency calibra- 
tor * Simple operation. 


WRITE for detailed specs, price and delivery. 


ANUHAMI 


CORP 


Cable Address 


RADIO © 


92 Gold St 
New York 7, N.Y 


Exclusive Canadian Representative: Canadian Marcon 
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PANORAMIC, NEW YORK 


ltd 


SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS : 
For quality construction tt i 4 le Potents 


out, and fine finish, see dia ' ~ , Reod Jrade Mark 
gram above, : ; 


furnished 
16 Y%", 2 
for cab le entrance, 
Knurled nut securely fastens 


ee eee Fee pare nee THE LOWEST EVER fiowarten impeo | atten! LOADING) 


omic insulation; sockets bake- 


lite. Assembly meets Navy -202- CAPACITANCE OR — mT — Palaokes | ae 
spe ee — Sadie ren ’ se | ATT EN U ATI (@) N I} 74 re | 0.44 | 10.36 
knife-switch type socket con- 4@ . Pp A2 7 3 | | 0.24 0.44 
tacts engage both sides of none [ A34 | 73 0.6 | 1.5 0.88 


flat plug contacts - double S& IMMEDIATE ie 


ontact area. Plugs and g 
aa hots yy ee nliad : ve i DELIVERIES TYPES edd OHMS. art oD 
Bakelite insolation. | | FOR HOME C1 | 7.3 | 180) 25 [036 

or Mt details an 


engineering data ask ‘ i : AND LXPORT PCA Hoa 132 | 3.4 0.36 


for Jones Catalog No. 16. . War 173) 3.2 | 0.36 
JONES MEANS PROVEN QUALITY —_, 902. ‘Sepp et cg igh yceky specpcheethetatory tar Gz c 3 tv) | 245 0.44 
t 
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HOWARD B. JONES DIVISION TRANSRADIO LTD. cs Eat ooo 

4] 


Cinch Mfg. Corp. rn emer Te 7 8 | 220) 2.4 [0.64 
138 A CROMWELL ROAD. LONDON. SW7. 
2460 W. GEORGE ST. CHICAGO 18, ILL. lablés- TRANSRAG LONDON C44 | 252 | 2.1 | 1.03 


R. Batcher, E.E. and William Moulic q 


RF -—— IF — Hi-Voltage TV — ALL 


That the Name 


Quality product in long or short runs for the Ne Ler 
: MM IMPLIES 


radio-electronic industry. We’d appreciate quot- 
: a . Ce Sans ‘ A handbook—a helping handbook 
ing on your specifications. RBs wee you will want at your fingertips on 

sa those frequent occasions when the 


FUGLE-MILLER LABORATORIES Beles ich: onswer can sove you hours 


For radio-electronic specialists this Caldwell 
398T Main Street, Metuchen, New Jersey Clements book provides a convenient, authentic 


source of formulas and principles, as well as the 


latest in electronic applications. Free from in 


co volved mathematical explanations. Section | 
covers Vacuum Tube Fundamentals; Section Il, 
—, Electronic Circuit Fundamentals; Section III, Elec 


tronic Applications; Section IV, Vacuum Tube 
Data 

Fabrication of sheet, rod or tube into electronic components : 
of mony kinds 456 Pages + 560 Illustrations + $4.50 


a Bound in limp leatherette, opens conveniently flat. 6 x 9 in 


Printing, spraying, silk screen, die-cutting embossing of Dace You CALDWELL-CLEMENTS, INC 


all plastics Get This 
. Book in 480-D Lexington Ave. Inc New York 17,N.Y 


|Publishers to the electronic ——_ industries since 1925 _| 
Specialists in plastic radio parts for 13 years Your Hands 


You ll Always Send book. If not satisfied, will return within five 
Have It days. Otherwise will remit payment 


Before purchasing plastic parts, phone Printloid, CAnal at Your [] ELECTRONIC ENGINEERING HANDBOOK $4.50 
6-7393 Fingertips — 
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